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Many fabricated structures may be improved 
by redesigning to utilize the excellent me- 
chanical properties of high strength low al- 
loy steels containing nickel. 


These steels provide: 
/ High strength in the as-rolled condition, 
@ permitting important weight reductions. 


? Excellent response to such fabricating 
* operations as forming and welding. 


3 Good resistance to corrosion, abrasion 
* and impact. 


Sheet gages may be cold-formed into struc- 
tural panels that assure maximum weight 
reductions without sacrifice of strength or 


safety. 


These nickel alloyed steels have gained wide 


THE INTERNATIONAL NICKEL COMPANY, INC. 
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Deal? 


BY USING HIGH STRENGTH— 
LOW ALLOY STEELS Containing 


NICKEL 


popularity by reducing maintenance. extend- 
ing service life and eliminating thousands 
of tons of deadweight. 


Produced under various trade names by 
leading steel companies, high strength low 
alloy steels containing nickel along with 
other alloying elements. have established 
notable performance records. Consult us on 


their use in your products or equipment. 
* * 


Over the years, International Nickel has accumu- 
lated a fund of useful information on the proper 


ties, treatment, fabrication and performance © 
engineering alloy steels, stainless steels, cast irons, 
brasses, bronzes, nickel silver, cupro-nickel and 
other alloys containing nickel. This information 
is yours for the asking. Write for “List A” 
available publications. 
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MALLORY MOTOR CAPACITORS 


Mounted directly to the unit, the Mallory AC 
Motor Starting Capacitor is an integral part of 
the design of the new Robbins & Myers Shallow 
Well Pump. This powerful pump is driven by 
a capacitor-start motor and features a unique 


pump mechanism. 


Mallory AC Capacitors, with the new mounting 
brackets which enable you to mount them either 
on or off the motor, can serve you on your 
designs, too. The plastic case resists moisture— 


insuring trouble-free operation in humid appli- 


cations. The splash-proof end cap completes 
their insulation protects terminals. The simple 
handy bracket provides 

firm mounting—cuts | Sa 
assembly time. The same wr, 
quality-controlled produe- Seats 
tion you find in all Mallory 


products, of course. y 
For further mechanical and oy 


electrical data—ask for ee 
Form +7-l6-F. . 











P.R. MALLORY & CO. Inc. 


MALLOR 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


SERVING INDUSTRY WITH 


Capacitors Rectifiers 

Contacts Switches 

Controls Vibrators 
Power Supplies 





Resistance Welding Materials 
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In this summary of technical developments, space restrictions do not 
allow giving complete details. Further information relating to any 
item can be obtained by writing to the Editor of Product Engineering. 





METALLIC MATERIALS 


MERCURY is getting the nod over "old 
reliable" aqua pura when it comes to 
new boilers for turbine-generators. The 
heat energy transfer characteristics of 
the vaporized metal are such that a 
series of turbines can be efficiently 
operated. One installation produces 
15,000 kw and 200,000 1b of steam at 
400 pounds per square inch. 


PRECISION RESISTORS wound of Karma, a 
copper-base alloy, exhibit only a 10 
<<, percent variation from a 
— bet _ nominal 800-ohm-per-circular- 
Cae & mil-foot resistance in the 
ae i range from -50 to +200 C. 
io Thermal expansion is a mere 
0.000014 per degree Centigrade and 
tensile strength runs up to 170,000 
psi after special heat treatment. 


HIGHLY CORROSION RESISTANT STAINLESS 
Steel for plastics, heavy chemicals and 
Synthetic rubber processing equipment 
is now available in sheet gages from 24 
to ll and plate thicknesses from 3/16 
in. up. It's a natural for pump shafts 
and rods, valve parts, screws, heat 
exchangers and exhaust fans. 


FINE TUNGSTEN POWDERS with three out of 
every four particles measuring below 5 


microns -- good news for cutting tool 
makers! Other forms are also in pro- 
duction -- sintered ingots, hot swaged 


rods and fine-drawn wire, the latter 
with diameters as small as 0.0004 in. 


POWDERED ALUMINUM "cold" solder for 
filling dents and holes in sheet metal 
such as automobile bodies can, after 
successive applications, 
build up to a thickness of 
of one inch. Just spread it 





. on -- and in a half hour the 
1h excess can be ground off. 
Advantages -- no burning of adjacent 


painted areas, and no breakage of the 
bond if slight bending occurs. 
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NICKEL-ALLOY WIRE used primarily for 
springs in high temperature applications 
can be had in diameters 0.060 in. and 
below. Coils or cut lengths of the 
drawn Hastelloy or Multimet material are 
flux-coated if attachment is by welding. 


NONMETALLIC MATERIALS 


SELF-CLEANING WHITE PAINT for highway 
and railroad signals becomes bright 
automatically after a rainstorm. 
Titanium oxide pigment does the trick 
by forming a chalky residue that is 
washed off, leaving a fresh surface. 


RESIN-BONDED GYPSUM, a cold pour plastic 
called Palestic, is being welcomed as a 
strong, durable, chip resistant mater- 
ial for use in plaster-type mock-up 
castings. It sells for only five cents 
a pound. 


A DRY LUBRICATED SURFACE is obtained 
with Neolube, a fast drying graphite 
—_~ solution. Resultant film is 
die dust-free and permanently 
Bie adherent to both metallic and 
sy . nonmetallic surfaces. It's a 
boon to researchers as it 
offers an electrically conductive paint 
for lubricating contact points, switch 
blades and electronic tube prongs. 


LUCITE HM-140 can be molded at tempera- 
tures about 50 F higher than those prac- 
tical with the standard HM-l22 heat-re- 
sistant acrylic material. Injection 
molding cylinder temperatures ranging 
from 360to 490 F make possible the pro- 
duction of thin or intricate sections 
where fluidity is of importance. 


REINFORCED PLASTIC RODS AND BARS are 
now in pilot plant production. Along with 
low moisture absorption, dimensional 
stability over a wide temperature range 


Continued on Page 6 
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ENGINEERING 
SERVICE 
ON YOUR BEVEL GEAR PROBLEMS 


STRAIGHT HYPOID 
BEVEL GEARS 

















SPIRAL hs 
BEVEL BEVEL 


As builders of bevel gear machinery for the manufacture of straight 
bevel, spiral bevel, Zerol bevel or hypoid gears, we offer our services 
to you... .in designing . . . in estimating production time and costs... 
in recommending the best equipment most suited to your requirements. 


Utilize the complete Gleason Engineering Service 





oy aUbale) we) mm dell] an:) 2241 
GEAR DESIGN PROBLEMS, 


GLEASON WORKS 


Rochester 3,.N_Y 


BEVEL AND HYPOID GEAR DATA 
enRdenne! Me Obigen 


RECOMMENDATIONS ON THE RIGHT 
EQUIPMENT FOR YOUR NEEDS, 


rods 


ESTIMATES OF YOUR 
PRODUCTION TIME AND COSTS, 











WHAT WE NEED to help you 


For design engineering: (1) Preliminary layouts of prints of proposed bevel gear 
drive designs, (2) Type of drive, (3) Horsepower and speed required, (4) Type 
of loading (constant, intermittent or shock), and (5) Driving member and 
direction of rotation. 
For production engineering: (1) Blueprints of your bevel gear designs, (2) Material 
specifications and manufacturing tolerances, (3) Quantity of gears to be pro- 
duced per month, and (4) Number of working hours per month available for 
gear production. 





Builders of Bevel Gear Machinery for Over Eighty Years 
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and high dielectric strength, the ma- 
terial has a tensile strength of 
125,500 psi, a flexual strength of 
131,600 psi and a torsional resistance 
(0.36 in. dia) of 69 inch-pounds. 


TRANSPARENT GREEN GREASE with a melting 
point 100 F higher than other 
alumnium-soda type greases 
will be the answer to many 
heavy-duty lubrication prob- 
lems. Manufacturer claims 
it's the "real thing" for automotive 
applications, hoists, cranes, dredging 
equipment and heavily loaded presses. 





CARBON MONOXIDE POISONING will be on 
the wane if a new silver permanganate 
powder is put to good use. When coated 
on so-called carriers as the active 
agent, the chemical can remove all the 
CO from air conditioning and ventilating 
systems maintained at normal tempera- 
tures and humidities. 


TWO PHENOLIC MOLDING COMPOUNDS reduce 
compression molding pressure require- 
ments drastically. Durez 13343 absorbs 
shock more readily than wood-flour or 
flock-filled materials and takes about 
half the usual pressure; Durez 13527, 
available in brown and black only, takes 
a third of the normal clamping pressure. 
Existing press facilities can therefore 
handle pieces larger than in the past. 


A TEN-PENNY NAIL as a center punch! Not 
impossible by any means -- just heat it 
to a cherry red (1400-2200 F), dip it 
in Hi-Speed-It, a mixture of various 
rN types of carbon and a cat- 
; alyst, and reheat it -- a 
three minute operation. Crit- 
ical sections of irregularly 
shaped parts can be hardened 
to Rockwell C hardnesses of 30-63 with 
a water paste of the material. A 0.020 
in. case with reinforcing "roots" to an 
appreciable depth is formed --all] with- 
out loss of ductility. 








PROCESSES 


"MICRO-SCREEN" PRINTED CIRCUITS of 
either conducting or insulating material 
can be deposited on glass, paper, plas- 
tics -- even overlays are possible, 
Line widths and spacings of 90.001 in. 
and accuracies of 0.0002 in. are ob- 
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tainable. And best of all, the combina- 
tion of fine lines and highly conductive 
materials permits the formation of tiny 
inductances, resistors, potentiometers 
and phase shifters. 


METAL FORMING PROCESS utilizes dies hea- 
ted by electric current to neck, seal 
and upset cylindrical work. Parts are 
fed into the die and rotated by mechan- 
ical and hydraulic pressure. During 
tests, machine has necked a 3$ in. OD 
tube having g in. wall in six seconds. 


IMAGES can be produced on special photo- 
graphic emulsions by substi- 
tuting pressures in the order 

_ ii, 







of 10,000 psi for the usual 

= | light medium. Microscopic 
TT studies of metal surfaces 

can therefore be recorded, a practice 
prevented by the thin gelatine coating 
characteristic of commercial emulsions. 


PORCELAIN-LIKE FINISH provides a hard, 
moisture and alkali resistant coating on 
glass, ceramics and metals such as 
aluminum, Baking temperature is only 420 
F, a substantial reduction from the 
customary 1400-18900 figures. Available 
in eight standard colors, material can 
be sprayed, dipped or rollercoated. 


ELECTRICAL & MECHANICAL PARTS 


SELF-HEALING METALLIZED DIELECTRIC con- 
sists of lacquered kraft-base paper 
with a thin deposited zinc film. It's 
ideal for tiny, high-capacity electro- 
lytics. The dielectric strength is 
1,790 volts per mil. 


SURPLUS MILK is being used for automo- 
bile engine filter elements! Chemically 
treated spun fibersmade from 
the casein and wool form the 
cartridge that may become 


(J 
= ¥) 
S ll standard equipment in cars 
SE 0 now using oil-bath air 
cleaners. Already the fiber filaments are 
used in various types of paint brushes, 


POWERFUL PHOTOGRAPHIC FLOODLIGHT, pro- 
ducing light 7 to 15 times the inten- 
sity of: sunlight on a bright day, has 
been designed especially for high speed 
photography. Motion pictures at speeds 


Continued on Page 7 
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RIVNUTS CAN BE installed in two seconds with a new power heading tool—by 
one man, working on one side. Pull of tool forms bulge in shank. Threads stay 


clean after upsetting. Entire operation can be done after 


make attachments 
a perfect seal 


Vending machine designers use RIVNUTS to lick 
tough fastening problem 


The designers put two doors in this vending machine, 
one to seal off the refrigeration unit, the other to allow 
adjustments during testing. This brought up the prob- 
lem of how to fasten the doors together after testing, 
yet maintain a perfect seal at all times. 

Rivnuts—the only one-piece blind rivet with threads — 
solved the problem quickly and easily! Closed-end type, 
1,”-20-thread Rivnuts were used. When the Rivnuts 
were upset, the compression fit formed between the 
bulge in the shank and the head made a positive seal 
in the main door. And each Rivnut provided six perfect 
threads for secure screw attachment of the second door. 

If your product calls for a nut plate, call in a Rivnut 
engineer. Chances are he can help you improve your 
product design and save production costs too! Write 


The B. F. Goodrich Company, Dept. PE-5 Akron, Ohio. 


oaInn 


Cea Cela 





GET FREE RIVNUT DEMONSTRATOR! MAIL COUPON TODAY 


The B. F. Goodrich Company, Dept. PE-59 
Akron, Ohio 


Gentlemen: Please send me a free Rivnut demonstrator that 
shows how Rivnuts work. 


Name Title 
Company 


Address 


g or painting. 


B.F Goodrich 


RIVNUTS 


The only one-piece blind rivet with threads 
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NEAT, CLEAN design is achieved with Rivnuts. 
They are available in a wide range of types 


and sizes, with power or manual heading tools. 














up to 3,000 individual pictures a sec- 
ond are possible. Light output is 75,000 
footcandles as compared with the 50- 
foot-candle level existing in better 
indoor lighting systems. 


CARTRIDGE-TYPE FUSES are slow to "blow" 
and low in current-carrying capacity 
when compared to the new “Amp-Traps." 
5 x “Blowing” action is five 
if times faster and current 
capacities go to 4,000 amp. 
The secret -- a silver link 
that melts to a non-conduct- 
ing vapor and quartz sand that absorbs 
heat emitted from the arc. 





> SWITCH for electric heating 
pads is operated by fingertip touch, not 
sight, with one button for low heat, a 
pair for medium, and a set of three for 
high heat. Reversing a tiny rotor cuts 


off the current 


> 
= 
Oo by 
© 
3 
ee) 
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A SYNCHRO MOTOR ighing one pound is 
wice aS accurate as standard 5-and 10- 


lb models. Unit operates on 400 or 60 
cycle current and is used to transmit 
angular position data in Army Ordnance 
fire control mechanisms 


ROBOT HANDS are doing the work of humans 

| inside shielded atomic ovens 
at the Argonne National 
Laboratory. Researchers con- 
trol seven different move- 





ments of the two mechanisms 
remotely and observe operations by wat- 
ching a system of mirrors. Device is 
called the "master slave manipulator." 


TESTING 


WHAT DO YOU DO when you want to measure 
the thickness of a translucent sheet of 
glass, quartz and plastics? The Opti- 
Mike, an instrument that functions on 
the optical-depth-of-focus principle, 
is the answer. It's accurate to 0.001 
in. and can measure flat, concave, or 
convex surfaces, whether smooth, ground 
or patterned. 








HUGE TRACTION DYNAMOMETER is a 60-ton, 
1,000 hp, electric-drive, 16-wheel, 
combination of truck and dynamometer, 
nearly 50 ft long, 11 ft wide, and le 
ft high. Its equipment includes 19 
electric generators and instruments 
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that record drawbar pull, acceleration, 
track speed, engine speed, and fuel flow 
of tested vehicles, whether wheeled or 
tracked and regardless of size. 


THE FINGER METHOD for determining the 
"dust-free" time of a paint film may not 
have to be used much longer. A simple 
tester imitates the ordinary salt shaker 
by causing calcium carbonate particles 
to fall at regular interva!s on the 
film. When the “dust medium" no longer 
adheres, film is considered dust free. 


PARACHUTES will soon be tested on the 
ground under conditions simulating 
speeds of 500 mph. The USAF Materiel] 
Command is erecting a 120 ft 
steel tower around which test 
chutes will be pulled by a 
2,300-hp variable frequency 
drive. A firing device will 
release the chute from a streamlined 
rotating nacelle that acts much like 
the familiar fly-ball governor. 





THE 9TH ANNUAL CONFERENCE on Weights and 
Measures held at Paris decided to toss 
out the term "Centigrade" and to use 
the word "Celsius" in its place. National 
Bureau of Standards has fallen in line 
and is applying the new designation when 
stating values for the International 
Temperature Scale. 


PRODUCTS 


SMALL FIRE’ EXTINGUISHER, known as the 
"1-2-3," has an over-all length of 6 
in., a diameter of 14 in., and a total 
weight of 13 oz. Discharge nozzle is 
s in. long, beaded near the tip to pro- 
duce a conical discharge pattern for 
optimum coverage. No pumping mechanism 
is required since the methyl bromide and 
freon contents are self-expelling. Unit 
can be used for all types of fires. 


AN “ERECTOR SET" for designers of servo 
mechanisms. Equipment consists of a 
slotted metal board and a 
variety of standard servo 
components, It can be ad- 
justed for unlimited combi- 
nations, using the board as 
a base. Set provides a compact labora- 
tory in which to test new servo ideas 
or to arrive at a desired result by the 
cut-and-try method. 
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Resistance welding of longitudinal seam 





The bottom is resistance-welded” 
to the shell 





REVERE SILICON BRONZE 
IN RE-DESIGNED EXTINGUISHER 


fire extinguisher that is operated by turn- 
ing bottom up. It is to be found in almost 
every factory, office and school. With it, 
countless fires have been put out, lives, 
property, jobs, money saved. Such a 
standard product tends to be taken for 
granted; most people naturally assume 
that it has reached its final perfection. Not 
so American-LaFrance-Foamite Corp., 
which some time ago decided to re-design 
its Alfco extinguishers in the light of the 
newest technological developments. To 
the user, the new extinguishers are defi- 
nitely improved, being free from rivets, 
4% pounds lighter, and much more hand- 
some. To the company, the product has 
been bettered in other ways, and is more 
efficiently produced. 

Working out this extensive program 
required careful consideration of the rela- 
tionships between design and materials, 
and materials, methods and machines. 
Alfco wished to abandon rivets and go to 
seam welding, among other things. Silicon 
bronze was selected as the material, be- 
cause that can be easily resistance-welded, 
possesses strength of mild steel together 
with the corrosion resistance of copper. 
Revere and Alfco got together and jointly 
set up the time, temperature and pressure 
requirements for clean, sound welds. It 
was also necessary for Revere to establish 
the proper tempers for the body sheet so 


Everyone is familiar with the 21% gallon 








that it will more than withstand the 
Underwriters’ pressure test, but still be 
formable into a cylinder with beads that 
locate the top and bottom domes. Simi- 
larly, tempers had to be selected for the 
sheet to be drawn into the domes. In all 
these and other activities the accumulated 
knowledge and experience of the Revere 
Technical Advisors, the welding section 
of the Research Department and of three 
Revere mills were used. Finally, the Re- 
search Laboratory tested the first produc- 
tion extinguishers to make sure that 
annealing practices were adequate. 

Revere considers this an outstanding 
example of the benefits possible when a 
manufacturer and supplier collaborate on 
mutual problems. You are invited to con- 
sider Revere not only as a source of non- 
ferrous metals, but of know-how in their 
selection and fabrication. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


*- e8 @ 


Mills; Baltimore, Md.; Chicago, LL; 
Detroit, Mich.; Los Angeles and Riverside, Calif.; 
New Bedford, Mass.; Rome, N. Y. 

Sales Offices in Principal Cities, 
Distributors Everywhere. 


The new Alfco Extinguisher, made by 
American-LaFrance-Foamite Corp., 
Elmira, N. Y. 
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One LINK-BELT Plant devoted Solely 
to bringing you better bearings— Quickly 








Meeting industry's ever-increasing demands 
for ball and roller bearings that offer the de- 
sired combination of free-rolling action, self- 
alignment, and long life is no small-sized job. 
That's why the entire capacity of Link- 


Belt's Dodge Plant in Indianapolis is devoted 
to this important task. 


From the receipt of housing castings fur- 
! nished by sister plant foundries to shipment 

a of finished mounted bearings, alert design 
engineers, skilled craftsmen and the most 
modern bearing production machinery work 
hand-in-hand to turn out the bearings that 
enable users to TURN SHAFTS EFFICIENTLY. 


LINK 
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Cut-away view 
of Series 200 
Ball Bearing 
Pillow Block 





LINK-BELT COMPANY 
Indianapolis 6, Chicago 9, Philadelphia 40, Atlanta, 
Dallas 1, Minneapolis 5, San Francisco 24, 

Los Angeles 33, Seattle 4, Toronto 8 

> Distributors in Principal Cities 


11,987 


Ball and Roller BEARINGS 


























ONLY REEVES Svcs 


2K 1. Variable Speed Transmission. 2. Vari-Speed Motor Pul- 


ley. 3. Vari-Speed Motodrive. Each with its own specific 


field of application to assure accurate, infinite speed 


control for every type and make of driven machine. 


Today, more than 2,100 different makes of 
production machines offer REEVES Speed Con- 
trol as standard equipment. One reason for 
this marked preference for REEVES is the fact 
that REEVES, a/one, makes a complete line of 
speed control units from which the machine 
designer and builder can choose the unit which 
measures up in every detail to the specialized 
requirements of each individual machine. 

The Reeves line of variable speed drives 
consists of three basic units... each one de- 
signed for its own specific field of application 
... but all incorporating the same time-tested 
REEVES Operating principle, proved in more 
than 265,000 installations in virtually every 
industry. Each of these three basic units, in 
turn, is available in a wide range of designs, 
sizes, Capacities, speed ratios and controls. 

In selecting the speed control equipment 
that will be standard equipment on your ma- 
chines, make sure you choose the unit that 
will provide exactly the right speed for every 
operation and every operator under every 
changing condition ... make sure you choose 
REEVES! 


Call upon the Reeves field engineer nearest 


REEVES PULLEY COMPANY 


you for assistance in studying your particular 
speed control problem and selecting the 
correct unit. Also write for the catalog giving 
full details on the complete Reeves line— 
No. K5-450A. 





a 
What Your New Machines 
Can Accomplish with 
REEVES Speed Control 


Handle more sizes, shapes and ma- 
terials. 


— 


Match variances in number or skill of 
2 operators. 


» Compensate for change in consistency, 
3 density or viscosity of materials in 
process. 


Accurately control heating, baking, 
4 drying, cooking or chilling time. 


~- Maintain uniform peripheral speed (or 
J tension) on decreasing or increasing 
diameters. 


. Maintain uniform pressure, weight, 
[ liquid level, temperature and other 
variable elements. 


Cc 


Regulate conveyor speeds—even to 
fractions of an inch per minute. 


| 


Synchronize all working parts—of one 
machine or machines operating in 
series. 


= =) 














¢ COLUMBUS, INDIANA 


Recognized Yoader tn he Specialized Hield of ‘Speed Control € ngineeriing 
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* Motor Pulley (right), most practical in in- 
stallations calling for economy, limited speed range, 
ease of installation, low horsepower output, etc. 
Provides an instantly variable speed drive within 
4:1 ratio for any constant speed motor. Sizes to 
10 hp. 


ACCURATE + VARIABLE 


* Transmission (left), extremely rugged in 
construction, is especially desirable for installations 
where the demand is for heavy-duty service, higher 
horsepower output, wide speed range, automatic 
control, etc. ‘Internal operating parts” ideal for 
incorporation within the machine framework as 
standard equipment. Transmission provides infinite, 
accurate speed flexibility over a range of 2:1 to 
16:1. Sizes—fractional to 87 hp. 


* Motodrive (left), ideal for installations in- 
dicating compactness, low output speeds, etc. Com- 
bines motor, speed varying mechanism and reduc- 
tion gears in single unit. Speed variations 2:1 to 
6:1 inclusive. Sizes to 20 hp. 


heewes Speed Control 


GIVES THE RIGHT SPEED FOR EVERY JOB! 


May, 1949 
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@ Oil-tight pushbutton stations are available 
with from one to sixteen units. Type TY design 


(1,2,3 and 4 units) have die cast enclosure with 
oil-resistant covet gasket which seals mounting 
holes to prevent sakage.Type Mdesign (3,6,9,12, 
16)units have cast aluminum box with heavy sheet 
steel cover plate and oil-resistant cover gasket. 


Type TZ oil-tight sta- 
tions for flush mount- 
ing are also avail- 
able with from 1 to 


4 units. 
f 


Los ANGELES 


SQUARE [) COMPANY 


DETROIT MILWAUKEE 





5.A., MEXICO CITY, O.F. 





SQUARE D COMPANY CANADA LTD., TORONTO « SQUARE D de MEXICO, 
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dauigned fv Machine Tool Service 


OR AS INDIVIDUAL UNITS 


is 4 Sy As di 
ANY Tt. ime 
| 4-4 











| 
Operators Separate from 
Blocks —Maximum Flexibility 
— Minimum Stock 
| Momentary Contact Mush- a & i vei N.O. and N.C. 4 
! ontacts. 
room Button, Red or Black. yay Proven oil-tight and coolant-tight by severe fj Sor 
tests involving millions of operations. : | 
a Y Much more compact,they require substan- 2 
\- tially less panel and back-of-panel space than © = 
se previous designs. ] 
Y Extra flexibility. A virtually unlimited ya 





Selector Switch, 2 Positions number of combinations can be obtained from * Duplex N. O. Contacts. 


or 3 Positions with 4 dif- ‘ 


ferent operating coms. standard units. r 

— New Pilot Light has - | 
> Day important Features , 

. ™~ ’ i) | 


— 








Selector Switch with slot t 
slector Switch with So! Duplex N.C. Contacts. 


discourage ynauthorized 
operation. 









. 3 ' 
e Wide angle visibility Unusual brilliance— 
Selector Pushbutton comb- Integral transformer — Six-volt lamp filament Duplex N.O. and N.C. Con- 
x ining Selector Switch and withstands shock and vibration which fre- tacts with stems for tandem 
Pushbutton functions in quently cause failures of higher voltage fila operation with another 
block. 





single unit. ments — Bayonet-type socket prevents lamp # 
loosening under severe shock or vibration 
Write for Culletin GOO! Type T. Address 
SQUARE D COMPANY, 4041 N. Richards St., 


Milwaukee 12, Wisconsin. 
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F ©. Myers assures 














‘ R G ee, Vice President and Gen- able the user to get his pump back in op- 
co Sen ager of the F. E. Myers & Bro. Co., eration with a minimum of delay. Any 
one of the leading water pump manu- interruption of water supply is serious 
facturers: ““We regard the use of standard and, if extended, may be disastrous, 
motors for pump and water system service especially to farmers. The use of standard 
as an important advantage to our cus- motors and consequent ease of replace- 
tomers. Motor exchange plans, made pos- ment and service is a big talking point for 
sible by the use of pre ae motors, en- our products.” 





More for yot m y with 
STANDARD G-E Fractional- onan a MOTORS i 
* 











rT? 











Unit-Bearing Fan Washing Machine Oil Burner 


Machine Tool Gas Pump Hermetic Refrigeration 
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CUMS SUUSTACHON 


Tie GENERAL ELECTRIC 


STANDARDIZED === MOTORS 


Here’s the motor that F. E. Myers & Bro. Co. says helps make 
| customer service a strong selling tool—the G-E General 
| Purpose Capacitor-Start Motor. It is widely used on water- 
pumping systems, commercial refrigeration and air condi- 


tioning compressors, industrial air compressors, material 


























handling equipment, motorized tools, commercial laundry 
equipment... wherever high starting torque, long life, and 
minimum servicing are required. 

The General-Purpose (Type KC) has an open (dripproof) 
enclosure, 40 C rise, and a solid base. It is immediately 
available in ratings from ', to 1 hp; 3450 to 1140 rpm; 
constant speed; single-phase, 60, 50, or 25 cycles. For more 
details, call or write your nearest G-E sales office. Apparatus 


Dept., General Electric Company, Schenectady 5, N. Y. 


catia, ttt. 
apevrne OUT ano comPaeT \..-anp uc. 








Sleeve bearings are bored to a Sound design and the use of The sturdy end shields, rigidly 

mirror-like finish for long-lived, modern insulating materials has support the bearings and the frame 

quiet Operation. Starting is packed a lot of motor into a little itself is all-steel, rolled and ma- 
i snappy, yet quiet. space. chined, 








—- GENERAL G@ ELECTRIC 


) & 


Belted Fan Coal Stoker Jet Pump Shaft-Mounted Fan Sump Pump General Purpose 
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Zy er 
LSGVHOCE 


A lightweight, high quality plywood plaque with light gauge 
metal sheets permanently bonded to one or both sides. This 
material has a high rigid strength-to-weight ratio, is sound 
deadening, fire retardant, 
and high in insulating value 
Its flat, smooth metal sur 
faces take and retain a beau- 

tiful finish, free from distort- 
Ses et ing highlights. 


nant 


A thin veneer of choice wood is bonded to thin gauge sheet 
steel. Ornametl is readily adaptable to production methods 
and equipment used for fabricating 





| _ Sa me 








inet sheet metal. It may be stamped, 
VENEER pressed, or rolled to shape. It can 
be sawed, drilled, punched, and 

ORNAMETL fastened by welding, nailing, or 


BOND 





with metal screws or rivets. 


Footy Ha 


This process permits molding to 
either simple or compound 
curvatures, depending upon the 
material. Fine plywood and 
other composite materials such 
as Haskelite Plymetl and Plasti- 
ply have been molded by this 
process in volume quantity. 

*T. M. Reg 
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3 “ESCALATOR TM Beg } 


TYPICAL USES 


Ouls Elevator Company 


rir 
» <@B o 


Escalator side panels, interior finish for railway 
passenger cars. Truck and trailer body panels. 
Table tops, restaurant counter tops, etc. 








Office furniture, station wagon side panels, in- 
terior finish for passenger cars, house trailers, 
home or office interiors, and appliances, clocks, 
magazine racks, decorative ornaments, etc. 





Motor or sailboat hulls, 
and television cabinets, 


Propvuct 





radio ,@ 
home 


ENGINEERING 


or office furniture, aircraft fuselage, wing and 
tail assemblies, etc., in volume quantities. 


May, 1949 


























Build-in 
" Veeder- Root 
/ <=» Counters 









= and Build Up 


Your Product’s 
Sales! 


Pas 4 _ Counters can be engineered into the design 

FA of almost all types of machines, from addressing to vending. 
These counters do countless things, depending on the application and its peculiar require- 
ments. They add new usefulness to a product—new merchandising appeal. They help 
prove the product’s service guarantee, sometimes even help the customer pay! They help 
prevent errors, delays, shortages, overruns, waste, danger. They help provide an 
equitable basis for wage payment and incentives. Or they can help to co-ordinate 
production and work-schedules more closely—as well as anticipate maintenance needs. 
Those are a few of the jobs being done every day by Veeder-Root Countrol. How? That’s 
for us to tell you! So if you want to count your way to greater sales and profits — write. 


VEEDER-ROOT INCORPORATED, HARTFORD 2, CONNECTICUT 


In Canada: Veeder-Root of Canada, Ltd., 955 St.. James St., Montreal 3. 


In Great Britam: NVeeder-Root Ltd., Kilspindie Rd., Dundee, Scodand. 


Veeder-Root (coun 
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TRENT 








STAINLESS STEEL TUBING 





TRENT TUBE COMPANY 


Subsidiary of CRUCIBLE STEEL COMPANY OF AMERICA 
General Office and Plant - EAST TROY, WIS. 


18 Propuct ENGINEERING — May, 1949 





free 
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for 





your 


imagination 
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GRAPHITAR BEARINGS 
keep ECO gearless pump 





Graphitar bearings installed at both ends of the 
main pump shaft are helping the ECO Gearless 
Pump to operate without maintenance for long 
periods of time in scores of pumping jobs. 

ECO Gearless Pumps are designed for opera- 
tion with gasoline or electric motors to 

handle a wide range of liquids and viscous 
fluids. The two Graphitar Bearings permit smooth and quiet 

operation of the pump, and because they require no lubrication, they 
eliminate the possibility of contamination by oils or greases of the liquid 
being pumped. Graphitar bearings operate efficiently at speeds from 


300 to 3400 RPM at which the pump shafts are designed to operate. 





Propuct ENGINEERIN¢ 


May 


THE UNITED STATES GRAPHITE COMPANY 


1949 























Graphitar has helped scores of manufacturers solve an 
otherwise difficult manufacturing problem because of 
its many unique and valuable characteristics. Graphitar 
is extremely light-weight — lighter than magnesium — 
yet it is mechanically strong and resistant to wear. 
Graphitar is chemically inert and unaffected by temperature 


G RA a oe } TA R extremes. It is ideal for seals, rings, pistons, bearings and 


bushings — it can be produced in any practical size 





and shape with tolerances as close as .0005” in small 
sizes. An inquiry or a sketch of your product will 
give our engineers an opportunity to show you where 


Graphitar parts may improve mechanical performance 


and save you money. We have a catalog 





which we will gladly send you. 


DIVISION OF THE WICKES CORPORATION » SAGINAW, MICHIGAN 
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Designer's 





ALL YOU NEED to control and protect a motor 


IN ONE COMPACT UNIT 


ALL-NEW 
| COMBINATION 
\S” STARTER 


All new all the way through! That’s the Gen 
eral Electric full-voltage combination a-c 








motor starter, designed and built for reliable 
operation, easy maintenance, and long life. 
A compact, easy-to-mount unit, it combines 
contactor and its overload relays with dis 
connect switch and fuses. You get both motor 





overload and short-circuit protection! 
Cuts installation time Starter and disconnect switch are 
wired together to be installed as one unit. No extra time or 
money need be spent on interconnections. 
Saves space This one unit takes up less space than sep- 
arately mounted devices. Its streamlined case means im- 
proved machine appearance. 
Increases personnel safety New rotary-action disconnect 
switch makes it impossible to open the cover without open- 
ing the circuit. Switch handle and cover can both be pad- 
locked to insure complete protection of personnel. 

Made in NEMA sizes 0, 1, 2, and 3 for a-c motors up to 
50 hp. Get the full story in Bulletin GEA-5156. 


GENERAL @@ ELECTRIC 
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PRODUCT 
| HIGHLIGHTS 
, y 


| MEASURES THROUGH THICK OR THIN! Dial Service 


To make sure coatings or linings 
on production parts are not so thin 
as to be insufficient, nor so thick as 
to be wasteful, use a General Elec- or 0 or pee 
tric thickness gage. It quickly, easily 
measures any non-magnetic material 
on magnetic iron or steel without 
marking the finished surface. Simply 
place the gage head against one side 
of the coated surface, and an instru 
ment indicates the thickness. Three 
types available cover a range from 
0.00005 to 0.750 inch. Shown is 



























Just turn the dial on this Gen- 
eral Electric Type ACA adjustable 
speed induction motor for quick 
Type A, measuring copper plating speed changes, infinitely adjustable 
thickness on electronic tube parts. over a 3 to 1, 6 to 1, or 20 to 1 
See Bulletin GEC-319. speed range. Add a 10-foot flexible cable (for the 

smaller motor ratings) and you can still dial your 
speeds. With a pilot motor instead, you can dial 
GIVES LOW-COST SPEED ADJUSTMENT! from any distance. 

Compact and self-contained, the ACA is only 
slightly longer than a constant-speed motor of 
comparable rating. Standardized NEMA dimensions 
are used to avoid any new mounting problems. Rat- 
ings from 3 to 75 hp are available in Tri-Clad open 
(dripproof) construction. See Bulletin GEA-4883. 





Here’s the abridged edition of 
General Electric's Thy-mo-trol 
drive— the low-cost Type Hl. 
Utilizing a simplified half-wave 
electronic circuit, it provides 
stepless speed adjustment for 
constant-torque loads over a 20 
to 1 speed range from 1725 to 86 
rpm. Where close speed regulation 
and full torque at low speeds are 
required—but not all the refine 
ments of conventional Thy-mo 
trol—the H1 offers an ideal drive 
at a lower price. Ratings up 
through |!» hp are available. See 
Bulletin GEA-5179. 





COVERS 90 TESTING DEVICES! 


> Want a quick round-up of data 
on specialized testing and measuring 
devices? This comprehensive, illus- 
trated booklet reviews more than 
90 modern General Electric equip 
ments for that purpose. Included are 
weights, dimensions, and prices, plus 
references to individual publications 
containing more detailed informa 
tion. Convenient grouping under 
eleven ‘‘use’’ headings lets you 
\ locate specific items of interest quick 
-=—— ly and easily. See Bulletin GEA-639 








General Electric Company, Section F668-73 
Apparatus Department, Schenectady 5, N. Y. 
Please send me the following bulletins: 
( ) GEA-639—Testing and measuring equipment catalog 
( ) GEA-4883—ACA adjustable-speed motors 
( ) GEA-5156—Combination starters 
( ) GEA-5179—Type H1 Thy-mo-trol drives 
( ) GEC-319—Thickness gages 
CONSULT YOUR McGRAW-HILL ELECTRICAL CATALOG FOR 
PRODUCT ENGINEERS! You'll find “everything electric” for 
machinery manufacturers in the General Electric section. 








Company 


Street 





City State 
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Another oustanding JEL develgvineni- 


Jel E 


FREE-CUTTING STEEL 





A new bessemer 


SCREW STOCK 


with proved machinability 
ratings as high as 170! 





®Backed by 50 years of leadership in the 
field of free-machining, cold-finished steels. 


®Proved by exhaustive field testing. 


©J & LE” Free-Cutting Steel is made 
in three grades: E-15, E-23 and E-33, 
each within the composition limits of the 


24 


standard bessemer screw steels and with 
similar tensile properties. 


Note the following equivalents: 


E-15 - equivalent standard grade, B-1111 
E-23 - equivalent standard grade, B-1112 
E-33 - equivalent standard grade, B-1113 
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BETTER MACHINE FINISH 


Forty-five independent Tm oceR TOOL LIFE 


machine shops, 


throughout the HIGHER SPEEDS 
metal-working industry, J mACHINABILITY RATINGS 
have tested over. UP TO 170 


6,100 tons of J & L “E” 


Steel in more than 
100 applications. AND COLD WORK 


These shops report: HIGHER MAGNETIC 
PERMEABILITY 


For 50 years J&L has led in the development of 
free-cutting, cold-finished steels—both bessemer 
and open-hearth. Every new J&L steel introduced 
in this field has been a major contribution toward 
the lowering of the unit cost of machined steel 
parts. Now we offer you J&L ‘“‘E”’, a bessemer grade 
steel with distinctly greater free-cutting efficiency. 








During the development of J&L ‘“E’’ Steel, at least 
four years were spent proving its qualities, in the 
field, under a great variety of machining conditions. 
In the course of our investigations, J&L metallurgists 
have accumulated considerable data and a large 
number of case histories. Therefore, we say with 
assurance that J&L “E” free-cutting steel opens 
the door to new production economies you never 
thought possible. 


You will want complete information on this latest 
J&L steel development. Let us discuss the money- 
saving possibilities of J&L “‘E’’ Steel with you. The 
coupon is for your convenience. 


Jones & LAUGHLIN STEEL CORPORATION 


From its otwr materials, PRINCIPAL PRODUCTS: HOT ROLLED AND COLD FINISHED 
_ m ore ~— oe ull ir BARS AND SHAPES »* STRUCTURAL SHAPES » HOT AND COLD 
aie set = vaccotuy ROLLED STRIP AND SHEETS »* TUBULAR, WIRE AND TIN MILL 
sacl ankante Giltaiite stale. PRODUCTS + “‘PRECISIONBILT’’ WIRE ROPE * COAL CHEMICALS 
Provuct ENGINEERING — May, 1949 





BETTER RESPONSE TO FORMING 


All standard 
sizes and shapes 
are available. 





7 


t Jones & Laughlin Stee! Corporation 
! 409 Jones & Laughlin Building 

| Pittsburgh 19, Pa. 

{ 1 should like to have more information on 
{ J&L “*E" Free-Cutting Bessemer Screw Stock. 
j Please have your representative call. 
Name — 

Title — 


Company 


Address _— —s 


! 
| 
l 
| 
| 
| 
1 
i 
{ 
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STYRON 









Styron’s range of formulations enables you to broaden 
your variety of product applications. Whether you 
require light stability, unusual clarity, impact strength, 
or rigidity, you'll find it in a Styron formulation. For 
Styron (Dow polystyrene) is a real career plastic... 
a material aid to craftsmanship. 

More and more products —from housewares, toys and 
jewelry to radio and refrigerator parts—are taking on 


KRISPER BOX, molded by 
Tri State Plastic Molding Co., 

Henderson, Ky. Distributed by Ruzak Industries, Inc., 
101 W. 37th St., New York, N. Y. 


JEWEL BOX, molded and distributed 
by Commonwealth Plastics Inc., 
98 Adams St., Leominster, Mass 


new beauty, serviceability and economy when they're 
molded of Styron. Sparkling clear or brilliantly color- 
ful, Styron imparts the feeling of Juxury—at low cost! 


The unique adaptability of Styron to mass production 
moldings at low unit cost means increased design 
freedom for you. Contact your nearest Dow office 
today and remember, there is a Styron formulation 
for every job. ‘ 


Plastics Division T-27 ¢ THE DOW CHEMICAL COMPANY e MIDLAND, MICHIGAN 
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CURTISS CANDY DISPENSER, molded 
by Federal Tool Corp., 412 North Leavitt St., 
Chicago, ill. Distributed by Curtiss Candy Company, 

Belmont Ave., Chicago 13, Ill. 





BABY STOWAY DISH, molded and 
distributed by Southern California Plastic 
Company, 1805 Flower St., Glendale 1, California. 





“CHIEF’’ FREIGHT TRAIN, molded and 
distributed by Nosco Plastics, Erie, Pa. 








CIGARETTE BOX, molded by 
Amos Molded Plastics, Edinburg, Indiana, 
and distributed by Alden Plastics Company, 
Fifth Avenue Bldg., New York, N. Y. 
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design anti-friction 
efficiency into out-moded 
plain bearing applications 


THE YL/1.T//PLIL, WAY 






|e oe et PVE one 


a4 ee 
































mum housing OD .. . increases 
load capacity. Lubrication with 
Alemite fittings need less care 
than oi! bath with plain bearings. 





Interested in SE Series MULTIROL bearing 
advantages’ Write today for your copy of Bull- 
etin SE-48. McGill Manufacturing Co., Inc. 
201 N. Campbell St., Valparaiso, Indiana 





necessary 

O~o} #4 carry heavy overhung load. 
NZ, 

= | 

1 @ “wa ms 
SIA aay 

4 Uy AZ, W777) Zz 
Ae pty CO 
AN 








When design demands maximum load capacity in 
limited space . . . plus top anti-friction performance 

. get results with MULTIROL SE Series full type 
roller bearings. MULTIROL SE Series bearings 
afford definite performance advantages over friction 
bound plain bearings. They increase machine effi- 
ciency with the kind of smooth precision operation 
that requires less maintenance for longer machine 
life — power requirements are less for MULTIROL 
bearing equipped machinery. SE Series construction 
is simplified . . . no loose or welded in roller retain- 
ing washers .. . lubrication reservoir built in. 
Smaller radial bearing space with increased load 
capacity permits more compact and less expensive 
housing facilities, All add up to improved anti-friction 
performance. Use with or without inner race in shaft 
sizes from 34” to 9%". Write for data now! 


Pn » Pn (OODLE IM i, OW oy 





















‘ "ce On a rotary gear pump, the heavier load capacity and 
Use MULTIROL SE Series bear- comparatively small OD of SE Series MULTIROL Bear- 
ings on sheaves for maximum ings permits use of larger shaft that resists deflection. 
shaft diameter of' pin and mini- 


Precision anti-friction requires less power imput. 





MSGILL 


TRADE MARK 


precision 


hearings 
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MADE TO MEET YOUR REQUIREMENTS 


Fitting the exact needs of draftsmen and engineers for 





over half a century, POST has sought to produce the 





finest product for each problem, purpose or need. 


In tracing mediums, POST has perfected a specialized 


group of 5 papers which they believe exhibit a marked 


@ 


these 5 POST Trac- 


superiority over all competitive products—a superiority 


so obvious that a single trial is sufficient to establish ing Papers under your 
operating conditions. H rite 
for your free samples today 

care of P.O. Rox 1091, 
Chicago 90, Lil 


their use as standard practice in your organization. 











THE FREDERICK POST COMPANY 


3650 AVONDALE AVENUE + CHICAGO 18, ILLINOIS - + Houston - Detroit - Chicago - Los Angeles 


Distributors in all Principal Cities 


FOR EVERY PLAN YOU MAKE —-—- — THERE'S A PAPER BY 


ies 
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UNITS BUILT FOR 
HEAVY PRODUCTION... 
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= use BARCO soins to Keer 
my «PRESSURE LINES F/Ey/PyE OSM 








Barco Flexible Joints provide for expansion and con- 
traction, keep pipes aligned, protect fluid-conveying 
systems throughout transportation and_ industry 
against interruptions or breakdowns. For over 40 years 
Barco has provided responsive, compensating move- 


ment through every angle. Today, there is a Barco 


BARCO JOINTS ON A 


Flexible Joint for every need. For more details, write mus PUMP POR THE OM. FGLDS 
Barco Manufacturing Company, 1827 Winnemac Ave- __ This is one of the many applications using Barco Flexible 
¥ _ - x . Joints where a flexible conveyor is required for oil, 
nue, Chicago +0, Illinois. In Canada: The Holden Co., steam, air, gasoline, tar, water and other fluids. You 
; will find Barco Joints in oil refineries, steel mills, ship- 

Led. Montreal, Canada. yards, working on a wide variety of machines 


responsive movement 


FREE ENTERPRISE—THE CORNERSTONE OF AMERICAN PROSPERITY 


Not just a swivel joint 
FLEXIB LE Ie) INTS ...but a combination of 
a swivel and ball joint 
4 », 2 with retary motion and 
- = 
* ! 


; through every angle. 


“MOVE IN 
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OUT OF YOUR PRODUCT WITH 


DOLER-MAG 
MAGNESIUM 


YOUR PRODUCT 


could be a design success story like these! 


SCINTILLA DISTRIBUTOR HOUSING 

FOR AIRCRAFT ENGINES 

Lightness plus our ability to cast the many holes 
determined the use of “DOLER-MAG” die casting in this 































operation. 
8!" Diameter x 3%” High. Weighs—1.85 Ibs. 
we 
UNDERWOOD ELECTRIC TYPEWRITER 
(Assembled) 


The number of magnesium die castings used in this unit 
reduce weight and provide necessary stiffness and 
rigidity. Damping capacity effectively reduces vibration 
and operational noise. 

Six parts —Total Weight 4.573 Ibs. 
Equivalent steel parts weigh 4 times as much. 


*Reg. U.S. Pat. Off. 








; ; Doehler-Jarvis Corporation 
‘DOLER-MAG/’ magnesium die castings 386 Fourth Avenue, Dept. S-5 


New York 16, N. Y. 
Please send me your special pomphiet on 


“Doler-Mag,” plus other technical pamphlets 
on various die casting applications. 


give you these advantages 





Name 
Company 
Street 
SEND FOR MORE INFORMATION TODAY City 





j 


oO 

The Worlds LG gesd Producer and Qinishen of Die Castings 
Executive Office 

386 FOURTH AVENUE 

NEW YORK 16, N. Y. 
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How Big does a Video Relay have to be? 


ACTUAL SIZE 


Type "J’’ Video Relay pro- 
vided with pair of low- 
capacitance contact springs 
for closing a high-frequency 
circuit when relay is ener- 
gized. 


RCA Engineers posed this question to CLARE when 
available relays for their purpose proved too large, 
too cumbersome. 


The close cooperation between engineers of the two 
companies which resulted has produced the CLARE 
Type “J” Video Relay, which meets every require- 
ment for switching these high-frequency currents... 
and occupies but 7 cubic inches. 


Success of this cooperation between RCA and CLARE 
engineers in developing a superior small-size, low- 
capacitance relay is not only important to this, the 
world’s largest manufacturer of radio and television 
equipment, but it is of vital interest to every television 
engineer whose designs are often frustrated by the 17 
cubic inches that other typical video relays require. 


Clare sales engineers are located in principal cities. 
They will be glad to give you full information on this 
new video relay. Their counsel and advice may help 
you solve other relay problems. More and more, in- 
dustrial designers bring their problems to Clare, 
whose long experience in meeting and solving them 
can save you many hours of tedious and costly experi- 
ment. Call your nearest CLARE sales engineer, or 
write to: C. P. Clare & Co., 4719 West Sunnyside 
Ave., Chicago 30, Illinois. 


CLARE RELAYS 


First in the Industrial Field 


This Type ‘J’ Video Relay 
shows how a number of 
auxiliary contact springs may 
be added for switching cir- 
cuits which do not carry high- 
frequency currents. 


} 1+ 


t 





Capacitance of CLARE Video Relay 
Tests show that this new CLARE relay with a contact 
gap of 0.025” has the following capacitances 


Interspring Capacitance, Contact Open 
0.5 mmf. at 3 megacycles 
0.5 mmf. at 10 megacycles 
0.55 mmf. at 20 megacycles 


Spring-to-Frame Capacitance, Contact Closed 
1.4 mmf. at 3 megacycles 


1.45 mmf. at 10 megacycles 
1.8 mmf. at 20 megacycles 


Write for Clare BULLETIN 106 
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Job File No. 1001 


1-) CYLINDER 


ON STEEL COILS 


Production --- 
2 





EJECTS 6-T 


bor...» speeds 
Saves La Cuts Costs! ; 













‘T-) Built to “TAKE IT” 
on Tough Jobs! 












Accurately Ma- 
chined for 
Mounting as well 
as for Perform- 








Here's another example of T-J Cylinders do- 
ing a job of power movement for industry... 
efficiently .. . accurately... automatically. 
This machine is an Aetna Standard Roll Type 
Coiler, which employs a T-] Air Cylinder to 
eject steel coils weighing up to 12,000 Ibs.! 
As the strip of steel is completely coiled, 
kick-out fingers operated by the cylinder 
raise the coil and push it forward where it 
rolls on to conveyor. 

T-J Air and Hydraulic Cylinders are built 
for 1001 tough jobs like this, where pushing, 
pulling or lifting is needed...100 Ib. or 
50,000 Ib. Available in many standard sizes 
and styles... both cushioned and 
non-cushioned types. Backed by 
32 years’ experience... built for 


Shouldered Pis- 
ton Rods 










Hard Chromium 
Plated Cylinder 
Bores and Piston 
Rods. 


Cylinder Bores 
Honed Prior to 
Hard Chromium 
Plating. 









Self Sealing 
Packings 
throughout. 









long-life dependability. Write for — 
latest catalogs. The Tomkins- ' 

- . . ' 
Johnson Co., Jackson, Michigan. << i\— $| 







100 LB. or 50,000 LB. 


TOMKINS-JOHNSON 


RIVITORS.. AIR AND HYDRAULIC CYLINDERS CUTTERS CLINCHORS 





CF-J)2 YEARS EXPERIENCE 
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CBS Radio Network 
days CBS Television Tuesdays 












in “Suspense!” 





@ New beauty, convenience, economy has been made possible through the use of 
plastics and metal and plastic combinations. The modern automobile has 
demonstrated this great potential. And the broad scope of the varied applica- 
tions is being repeated again and again throughout industry. 

Here under one roof at Auto-Lite’s great Bay Manufacturing Division in Bay 

City are the technical skills and production capacity for a new art 

rendered in plastics. The artistic skill of Auto-Lite’s Art and 

Style Division is available on matters of design and development. 

THE ELECTRIC AUTO-LITE COMPANY 


5a Manufacturing L/ivision 
723 New Center Bldg., Detroit 2, Michigan +. Bay City, Michigan 





t 
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CAN YOU USE THIS COST-CUTTING SERVICE ? 


Here’s a service designed to cut your assembly time and increase your 
selling story. It’s the General Electric Flamenol* cord set service— 
a service designed to cut product assembly time to an absolute 
minimum. 


Here's what we did for one manufacturer: In addition to the standard 





molded-on plug, and cord with stripped and twisted ends, we included 
both a switch and a socket. (This time-saving assembly is shown at 
| left, above.) If you produce your product in volume, you'll be inter- 
ested in this General Electric service. But .. . 

If you have no assembly problems, you can order standard General 
Electric Flamenol cord sets in ready-cut lengths of 6, 8, and 11 feet. 
They make work easy because ends are stripped and twisted for easy 
| connection. And . 

They are visible evidence of high quality on any product. That’s 
why General Electric Flamenol cord sets are boosting sales of cord- 
equipped products all over the country. 

Flamenol cord sets have a strong, molded-on plug that keeps the 
double-strength prongs straight and true. The smooth, thermoplastic 
insulation cleans in a jiffy with a quick wipe and won’t fray, kink 
or pull loose from the plug. 

We've made millions of them for use on clocks, lamps, fans, radios 
and a host of other light-duty appliances, so why not take advantage 
of our experience? Just tell us what you want, and we'll tell you what 
we can do. Check box A below. 


Today's emphasis on greater power output from smaller motor frames 
) makes magnet wire selection more important than ever before. That’s 
why it’s a wise designer who investigates the many features of 
General Electric Deltabeston* magnet wire before writing his specs. 
Deltabeston magnet wire can take overload temperatures as high 
as 200C. The purified-asbestos insulation is firmly bonded to the 
conductor with a special heat-resisting adhesive and by an exclusive 
process. This tough, flexible insulation, plus the extreme softness of 
the copper, permits the use of Deltabeston for the most 
intricate winding applications. 
But get the whole story. We’ve prepared it in an interesting 
booklet that includes a handy table to simplify selection. If 
you'd like a free copy, just check B in the coupon below. 


*Trade-mark Reg. U.S. Pat. Off. 














GENERAL 









46) Wiring Cotinaell 


FOR PRODUCT DESIGN 


corps 2 
BUILT TO TAKE 
TOUGH TREATMENT 


That’s a built-in feature of every General Elec- 
tric portable cord—ability to take the same 
tough treatment you've designed into your 
product. 

For example, Type ST Flamenol heavy-duty 
portable cords are designed to give long term, 
dependable service under severe operating con- 
ditions. They are flexible, light in weight, easy 
to handle and mechanically tough and strong. 
The thermoplastic jacket is resistant to water, 
oils, alkalies, sunlight and acids. Type ST cords 
are recommended for use on portable tools in 
industrial plants, mines, garages, packing houses, 
and similar tough-duty locations. 

Perhaps your product does not require a cord 
built to meet such heavy duty requirements. 
But whatever your requirement—from light- 
duty appliance to heaviest tool—there is a 
General Electric portable cord to supply power 
to it. 

Do you have a power cord problem—would 
you like to know more about General Electric 
portable cords? Just check C in the coupon 


General Electric Company (Section 13-567) 
Construction Materials Department 
Bridgeport 2, Connecticut 


Please send me, free, the items checked below: 


A () General Electric Flamenol cord set service 

B [) Deltabeston Magnet Wire Booklet 

C [] Information on General Electric portable cords 
D Information on the subject attached 


Name _— 





Compeony Title. 








City —_Zone— 


State 


















(#) ELECTRIC 


Many other firms looking for better ways to control 
temperature or pressure, to seal shafts or valves 
against leakage, or to transmit motion, have turned to 
bellows assemblies. Investigation before your designs 
are too far advanced may pay you, too. Let our engi- 
neering department make a confidential analysis of 
your sketches and specifications and make a recom- 
mendation. No obligation, of course. 

CLIFFORD MANUFACTURING COMPA 
122 GROVE ST., WALTHAM 54, MASS. Division 
of Standard-Thomson Corporation. Offices in New 
York, Detroit, Chicago, Los Angeles. 


4 

= Aircraft 
= Bellows 
Assembly 


~- 
4 
—< Instrument 
A 
~~ 


Bellows 


Some of America’s finest refrigerators 
keep temperatures under close control 


with Hydron Bellows Assemblies 


° 


CLIFFORD ~ 


HYDRAULICALLY-FORMED BELLOWS 
AND BELLOWS ASSEMBLIES 


ALL=ALUMINUM OIL COOLERS 
FOR AIRCRAFT ENGINES 
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binoculars” 
V 


She knows — 
They are so light, so strong, priced right. The salesman assured 
her, the manufacturer guaranteed, the glasses would take abuse. li, em 
She bought them. 
Thousands wanted and bought aluminum binoculars. Now She doesn’t know — 


they are the accepted standard. Aleoa Aluminum Die Castings 

5 I : A es Beyond the ability of the Alcoa organiza- 
helped loosen purse strings for sales-wise manufacturers . .. gave tan te i P 
the optical industry a lift. tion lie important advantages of Alcoa 


There is added appeal for your product as an Alcoa Die Die Castings themselves. They won't creep 


Casting. Start planning. Call on Aleoa’s 61 vears of light-metal under sustained loads, show little growth 

experience and 34 years of die-casting know-how for the help you even at elevated temperatures. They are 

need. Ask for a copy of **Designing for Aleoa Die Castings”. excellent conductors of heat and electricity. 

Your Alcoa sales office will supply you, or write ALUMINUM Add these advantages to a bonus of light 

a Company or Amertca, 611 Gulf Building, Pittsburgh 19, Pa. weight and a competitive price structure. 


ALCOA ALUMINUM Die Castings merit your FIRST consideration 








INGOT + SWEET & PLATE - SHAPES ROLLED & EXTRUDED - WIRE - ROD - BAR - TUBING - PIPE - SAND, DIE & PERMANENT MOLD CASTINGS ~ FORGINGS ~ IMPACT EXTRUSIONS RR 
ELECTRICAL CONDUCTORS - SCREW MACHINE PRODUCTS - FABRICATED PRODUCTS - FASTENERS ~ FOIL + ALUMINUM PIGMENTS + MAGNESIUM PRODUCTS R) 
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IN WASHING MACHINE MOTORS 





















In a recent National Consumer Poll*, one 


. HERE'S HOW 
| t | | of the most desired features wanted by users KLIXON PROTECTORS WORK! 


t } of washing machines was motors with built- 








in motor protection. 


YY As a manufacturer of washing machines, 





you can provide this safety feature by simply 


QR 


Si 7 
CLICK .. . IT’S OFF! 
When temperature within the equip 


‘ . ; : ment reaches danger point, KLIXON 
you give users motor overheat protection that keeps motors working Protector snaps the power “off” pre i 


specifying that your motor manufacturer supplies you with motors 


that have built-in Klixon Protectors. The additional cost is low yet 


venting burnouts 





for the full life of the washing machine. 


Remember, too, regardless of the product you make. . . washing 





machines, circulating pumps, oil burners, etc. ... you can build 


I’ wy 
A 
CLICK... IT'S ON! 
U6 Pal OFF 
When the equipment cools to safety, 


product reputation and good 


will by always using motors i Ix 
that have Klixon Protectors. CTU; 


TRADE MARK BEG. 








* Name on request the Klixon Protector snaps the power 
55 4 SPENCER THERMOSTAT “on ae if the automatic 
ait reset is specifie or when the reset 
Division Metals & Controls Corp. burton is pushed when manual type is 

909 Forest Street, Attleboro, Mass. specified. 
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NATIONAL OIL SEAL LOGBOOK 





USE OF DUAL-WIPE “SYNTECH” OIL SEALS 


Modern precision machines operate at speeds and temperatures 
once thought impossible. But the gears and bearings of these 
“lickety-split” mechanisms still need oil seals to guard against 
loss of lubricants or damage from external abrasives. Doing this 
job effectively and safely often requires oil seals as new and 


specialized as the machines themselves. 





Typical of new oil seals developed to 
meet this challenge are the National 
10,0008 ( Fig. 1) and National 30,000S 
series (Fig. 2). The 10,0005 series 
is designed for moderate external 
dust conditions, speeds to 3600 FPM, 
and temperatures not over 300°F. The 
30,000S series is for heavier abrasive 
conditions, speeds to 2500 FPM, and 


temperatures not over 300°F. 











Both types of seals are used on high 
speed rear axle and pinion assem- 
blies of modern automobiles and 
light trucks; on engine crankshafts, 
power fans, large electric motors 
and gear boxes of all kinds. 

Ac the pinion 'A’’ in Fig. 3, a 
National 10,0008 seal is used. Its 
felt outer auxiliary member guards 
against light dust at the pinion, and 
can run “dry” at high speeds with- 
out injury. The spring-loaded main 
member, of compounded synthetic 
rubber, has minimum torque yet 
retains a pressure head of lubricant 
with zero leakage. 





Figure 1 


At the wheel position,” B” in Fig 
3, a National 30,000S seal is used 
Here speeds do not exceed 800 
R.P.M., but absolute" zero leakage’ 
is desired and external abrasives are 
a constant hazard. This seal employs 
an accurately spring-loaded syn- 
thetic-rubber sealing member to 
retain bearing lubricant. The outer 
seal is a rugged leather flange which 
effectively excludes concentrated 
dust and dirt. 





Figure 2 


Figure3 










These seals give this type of assem- 
bly maximun sealing at minimum 
torque—the final goal in every use 
of the dual seal. Other seal types 
are available which will solve many 
specific problems. However, when 
one or more conditions are un- 
usually extreme, a special seal design 
may be required 

For more information, contact the 
National Oil Seal Engineer nearest 
you or write direct. 


NATIONAL 


OIL AND FLUID SEALS 





® 


NATIONAL MOTOR 
BEARING CO., INC. 


General Offices: Redwood City, California 
Plants: Redwood City and Los Angeles, 
California; Van Wert, Ohio 











BUFFALO: 56 Arlington Place, Grant 2280 

CHICAGO: Room 2014 Field Building, Central 6-8663 
CLEVELAND: 210 Heights Rockefeller Bidg., Yellowstone 2720 
DALLAS: 30'/) Highland Park Village, Justin 8-8453 
DETROIT: Room 1026 Fisher Building, Trinity 1-6363 
HOUSTON: 6731 Harrisburg Boulevard, Wayside 3-1246 

LOS ANGELES: 2244 Eost 37th Street, Kimball! 6384 


CALL IN A NATIONAL ENGINEER FOR RECOMMENDATIONS 


MILWAUKEE: 647 West Virginia St., Marquette 8-8986 

NEW YORK CITY: 122 Eost 42nd Street, Lexington 2-8260 
PHILADELPHIA: 40) North Broad Street, Bel!-Wolnut 2-6997 
REDWOOD CITY, CALIF.: Broadway and National, Emerson 6-386! 
WEST SPRINGFIELD, MASS.: 1025 Elm Street, Springfield 2-188) 
EAST SYRACUSE, N. Y.: 226 Roby Avenue, East Syracuse 366 
WICHITA: 340 North St. Francis Ave., Wichita 2-6971 





Propucr ENcincerinc —— May, 1949 37 

















experience. If you want your industrial wire cloth ‘ ‘tailor 
made," send your specifications to Reynolds engineers, 
metallurgists and weaving experts... an inquiry neither 
costs nor obligates you. 


- REYNOLDS WIRE €O., DIXON, ILLINOIS 
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you can 6E SURE.. ie irs 
guatess eee" | Westinghouse 










Needs No 
Lubrication 





Now ... for the first time . . . you can install improved windings and more compact size, 
electric motors, or motor-driven machines .. . pre-lubrication is one more important reason 
and forget motor lubrication. for starting to convert, today, to Life-Line 

Westinghouse Life-Line . . . industry's amaz- power. Standard ratings available from stock— 
ing, new, all-steel motor . . . now completely others on short delivery. Ask your Westinghouse 
eliminates need for lubrication. Life-Line motors representative for prices and delivery on your 
are equipped with sealed bearings, pre-lubri- requirements, or write Westinghouse Electric 
cated with a more-than-ample supply of spe- Corporation, P. O. Box 868, Pittsburgh 30, Pa. 
cially treated lubricant. Correct lubrication is aside 
assured . . . machine outages are reduced . . . 


motor-drive problems are simplified, since 


'\ N 7 * 
motors can be located without need for constant estinghouse 


accessibility. 





Added to Life-Line’s plate-steel protection, 


Motors 


2C 
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Does this quick check list give you an idea? 


HAT chart lists 30 groups of 

items that can be made from 
Hycar American rubbers, and shows 
11 broad industrial classifications 
where these Hycar parts can be used 
advantageously. The chart is taken 
from the up-to-date Hycar booklet, 
“Everywhere in Industry,” which de- 
scribes Hycar’s characteristics with 
full technical data. A FREE copy is 
yours for the asking. 

But at best the list is an incomplete 
one that can only suggest applica- 
tions for Hycar in your own business. 
Hycar’s usefulness is so wide and its 
versatility so great that scores and 
hundreds of important applications 
have not yet even been thought of! 

That’s why we suggest that you 
carefully examine the list of Hycar’s 
inherent properties shown in the box 
at the right. Keep in mind the require- 


B. F. Goodrich Chemical Company ... ~ 


GEON polyvinyl! materials * HYCAR American rubber + GOOD-RITE chemicals and plasticizers 


40 





ments of your rubber parts. And 
remember that it’s possible to select 
exactly the right combination of prop- 
erties to meet your established service 
conditions. Then—ask your supplier for 
parts made from Hycar for test in your 
own applications—difficult or routine. 

You'll find that the use of Hycar 
parts will save you money—that it’s 
wise to use Hycar for long-time de- 
pendable performance. For more in- 
formation, please write Dept. HJ-5, 


B. F. Goodrich Chemical Company, 
Rose Building, Cleveland 15, Ohio. 


Hy 





car 


hg OS Poe 


Amrita Ru her 








CHECK THESE 
SUPERIOR FEATURES OF HYCAR 


1. EXTREME OIL RESISTANCE —insuring 
dimensional stability of parts. 
2. HIGH TEMPERATURE RESISTANCE—up to 
250° F. dry heat; up to 300° F. hot oil. 
3. ABRASION RESISTANCE—SO% greater 
than natural rubber. 

4. MINIMUM COLD FLOW—even at elevated 
temperatures. 

5. LOW TEMPERATURE FLEXIBILITY—down 
to —65° F. 

6. LIGHT WEIGHT— 15% to 25% lighter than 
many other synthetic rubbers. 

7. AGE RESISTANCE—exceptionally resistant 
to checking or cracking from oxidation 

8. HARDNESS RANGE—compounds can be 
varied from extremely soft to bone hard 

9. NON-ADHERENT TO METAL— compounds 
will not adhere to metals even after pro- 
longed contact under pressure. (Metal 
adhesions can be readily obtained when 
desired.) 
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heating liquids? 
itn et post 


e® 
~ 


Specify General Electric 


“ HEATERS 


<q ‘'SCREW-IN”’ TYPE Calrod 
immersion heaters are real, 
compact space-savers. 
Mounted through the side 
or bottom of the liquid 
containers, they give you 
direct placement of the 
1 . heat source .. . right into 
y the liquid. Available in 
many sheath materials, you 
can get these Calrod heat- 
ers in ratings from .6 to 10 
kw or more. 











<q ‘"OVER-THE-SIDE’’ TYPE Calrod immersion heaters are 
readily portable, easily removed for cleaning, and are 
particularly suitable for use with rubber or lead-lined 
tanks; tanks of wood, siate, and other materials not 
readily adaptable to heaters with threaded headers. 
These heaters come in a wide variety of sheath mate- 
rials and forma- 
tions in ratings 
from 2 to 6 kw 
or more. 


















































**JACKETED’’ CONSTRUCTION is used whenp» 
liquids do not permit direct immersion of the 
heaters. Carbonizing of highly viscous materials 
and “boiling-out” of solvents in certain com- 
pounds is prevented by temperature control 
equipment. Steam-jackets are used where higher 
temperatures and quicker transfer of heat is 











desired. 
*Reg. U.S. Pat. Off. 
Water 
Oils 
Chemical Baths Apperatus Dept., Sect. B720-2 
Plating Solutions General Electric Co., Schenectady 5, N. Y. 

Alkaline Solutions 

Cleaning Compounds Please send my free copy of GEA-5077 te: 
Heat-Transfer Materials 

For your FREE COPY of the new, idea-packed, applica- aeneeeeemeemmemees 

tion bulletin, “Heating Liquids,” clip this coupon and mail 

today. Company acreee - s-saceceancrecevencsoenes 

GENERAL ELECTRIC .,. sic. 
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I; pays to use your 


custom molder’ss know-how 


says the maker of Taylor “Comparators” 





ger ore 


@ Like other products of every con- 
ceivable kind, the Comparators made by 
W. A. Taylor & Co. were pertect 
until someone SAW how to improve them. 


The “someone” in this case, which 


is so typical it might be duplicated in 
your own operation, was a custom 
molder working with Taylor planning 
executives 

These comparators were selling so 
fast to laboratories in 35 major indus- 
tries that the maker grew concerned 


A new hit with plastics users everywhere 
is the handy" Durez Check-Chart.’’ Write 
for yours. Durez Plastics & Chemicals, Inc., 
155 Walck Rd., N. Tonawanda, N. Y. 


no. [Ey in a series on Plastics Skill at Work... 


PROJECT: Five-part Slide, Body 
and Cover tor pH and rine 
Cx Device 


CUSTOMER: W A Taylor & 
r Baluimore, M 1 


aryia 
MOLDER: Plasruvs Div 1 
Ce Manufacturiaur € 
MATERIAL: Compre 
Molded Durez Pt Pla 


IMPROVEMENTS: & 
we faster assem! 


a t ve 





about production. The molder, Plastics 
Division of Colt’s Mtg Co.. requested 
permission to redesign for improved 
speed of output, ease of use, and appear- 
ance. Experimentation with models 
evolved the present design, an all round 
better product molded of Durez phe- 
nolic plastics 

Right away, the restyling in Durez 
reduced the weight by a third, lighten 
ing work for laboratory men every 
where. Weight is also balanced better 


ana 









W.A. Taylor, Pres. 
W. A. Taylor & Co. 


after 


in the Durez pieces, assembly in pro- 
low cuts are 
more accurate. The plastic parts, being 
impervious to mild acids and alkalis, 
1 to laboratory fumes, keep their 


duction is faster, and wink 


lustrous look of newness indefinitely 
Durez tield men, with an experience 
backlog covering the entire progress of 
plastics, will gladly team up with you 
ind your molders. Call on them freely 
Durez Plastics & Chemicals, Inc., 


155 Walck Rd., N. Tonawanda, N. Y 


MOLDING COMPOUNDS 


TRIAL RESINS 





PHENOLIC Ff THAT FIT THE JOB 
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ELIMINATE 
GALVANIC CORROSION 


speciry ALCOA 


ALUMINUM FASTENERS 


You can prevent the galvanic corrosion that ean 
result when dissimilar metals are used to fasten 
aluminum assemblies: Fasten aluminum with Aleoa 
Aluminum Fasteners. 

Aleoa Fasteners are available from = stock with 
Phillips heads for fast. slip-free power driv ing. or slot- 
ted heads; in sheet metal, wood and machine screws: 
all popular sizes, standard threads. Nuts. bolts, 
washers, lock washers, solid or tubular rivets and 
cotter pins are also available. 

Investigate the low costs and sales advantages of 
Aleoa Aluminum Fasteners today. Write on your 
letterhead for free samples, specifying the type and 
size you'd like. ALUMINUM Company oF AMERICA, 
618 Gulf Building, Pittsburgh 19, Pennsylvania. 


FASTENERS 
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Can you afford a switch 
that isn’t de 











= Then Specify MALLORY / 




















ENGINEERING DATA SHEETS Bocsign engineers who specify Mallory RS switches know they are getting the best 


Send for the Mallory Ensineer- that substantial construction and precision manufacturing can produce. They 
ing Data Sheets on the RS know that Mallory RS switches protect their good name because they provide 
series. They contain complete maximum long-life and efficient dependable service. 

specifications for available cir- ues ; F F 
cuit combinations with respec- Mallory RS switches are available with cam and ball type index assembly, or with 
tive terminal locations, dimen- positive indexing hill-and-valley double roller type index assembly. 

sional drawings everything 


hese are the features that make Mallory switches famous for dependability and 
quality. All are advantages of extreme importance in television and high frequency 
applications where stability is essential. 


the engineer needs. 


SPECIFICATION SHEETS 


Specification sheets for all RS 


switches have also been  pre- e Insulation of high-grade, low-loss laminated phenolic 


pared. These sheets are printed e@ Terminals and contacts of special Mallory spring alloy, heavily silver-plated to insure 
on thin paper to permit long life at low contact resistance 

blueprinting. Phe sectional e@ Terminals held securely by exclusive Mallory two-point fastening—heavy staples 
drawings indicate standard and prevent loosening or twisting 


optional dimensions— make it 
easy for you to order pro- 
duction samples built: to your 
requirements 


@ Double wiping action on contacts with an inherent flexing feature—insures good 
electrical contact with the rotor shoes throughout rotation 


@ Six rotor supports on the stator—insure accurate alignment. 








e@ Brass rotor shoes, heavily silver-plated—insure low contact resistance 





There isa Mallory switch to fit your @ All shoes held flat and securely to phenolic rotor by rivets—prevents stubbing 
design — write for further details. insures smooth rotation—minimum of aoise in critical circuits 


Precision Electronic Parts— Switches, Controls, Resistors 


MALLORY 


P. R. MALLORY & CO., Inc., 










SERVING INDUSTRY WITH 









Capacitors Rectifiers 


Contacts Switches 





Controls Vibrators 





Power Supplies 





Resistance Welding Materials 











INDIANAPOLIS 6, INDIANA 
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to keep bolted assemblies under 
tension — and tighter longer 


Reliance Spring Lock Washers offer a dependable method of 
keeping bolted assemblies tight. 


Their helical coil spring design, when compressed, builds up a 
powerful mechanical reactive pressure between nut or bolt head 

and the bolted surface. By maintaining bolt tension, this reactive 

pressure keeps nut or bolt from turning where thread fits are not 
tight and also automatically compensates for looseness resulting 
from service wear. Reliance Spring Lock Washers are available 
with a reactive range adequate to meet every service need. 


Reliance Spring Lock Washers also act as hardened thrust bearings, 


EATON SPRINGTITES — reduce surface resistance and permit greater tightening torque. 
Powerful Reliance 

Spring Lock Washers Extremely simple, they do not depend upon a design which might 
of proper type and size, fail in service and can be used with any type of nut or under bolt 


permanently pre-assembled on 
bolts or screws—speed produc 
tion, cut costs. Write for Eaton 
Springtite folder. 


RELIANCE RINGS—pro- 
vide strong, heat treat- 
ed shoulders on shafts 


or in counter-bores, lock 
assemblies securely. On in a 
jiffy, off in a jiffy, they speed 
production, cut costs. Write for 
Reliance Ring folder. 


heads — cannot damage bolt threads. 


Reliance Spring Lock Washers are available in carbon, alloy or 
stainless steel, bronze, K-Monel or aluminum. 








When product performance and safety depend on bolt tightness, 
play safe by using Reliance Spring Lock Washers. 


RELIANCE Of¢7 
= Ne) } Lock WASHERS 


EATON MANUFACTURING COMPANY 6) RELIANCE DIVISION, MASSILLON, OHIO 


Sales Oftices: New York, Cleveland, Detroit, Chicago, St. Louis, San Francisco, Montreal 







Permanent Mold Gray Iron Castings 


Uniform structure throughout the E Founda ihe pee : 
casting saton oan ry ——- enginsers will 
Freedom from growth and be glad to discuss the application of Eaton 
segregation ~ Permanent Mold Gray Iron Castings to your 
Good tensile strength product. Send for the illustrated booklet, “A 
Ability to take high surface finish Quick Picture of the Eaton Permanent Mold 


Free machinability Process for Producing Gray Iron Castings.” 


EATON MANUFACTURING COMPANY 


CLEVELAND, ©8810 


pee P 
Foundry YVinision 
9771 French Road ° Detroit 13, Michigan 
‘ PRODUCTS: SODIUM COOLED, POPPET, AND FREE VALVES e TAPPETS e HYDRAULIC VALVE LIFTERS « VALVE SEAT INSERTS « ROTOR 
PUMPS e MOTOR TRUCK AXLES e PERMANENT MOLD GRAY IRON CASTINGS e HEATER-DEFROSTER UNITS « SNAP RINGS e SPRINGTITES 
SPRING WASHERS » COLD DRAWN STEEL « STAMPINGS « LEAF AND COIL SPRINGS » DYNAMATIC DRIVES, BRAKES, DYNAMOMETERS 


Propuct ENGINEERING May, 








Franks Truck-Mounted Rotary Drilling Rig 
on Oshkosh Chassis (with dual front wheels 
and four-wheel drive) uses Vickers Hydraulic 
Power Steering for easy and SAFE STEERING. 


ABs ho” ? CRON ~~. y 
WEA Sey KORG Bat AV GA A, 
_ 


‘ 


HEAVIER 


FRONT~WHEEL. 


LOADING 


VICKERS HYDRAULIC POWER : t= / 
STEERING IS Effortless, 
Positive, Shockless. 





Vickers Hydraulic Steering 
Booster with Integral Overload 
Relief Valve. Bulletin 47-30a. 


Vickers Balanced Vane Type 
Pump is Engine Driven. Bulletins 
36-12 and 49-52. 


With ordinary steering, front-wheel loading is sharply limited by what the driver 

V i¢ # ER 4 Incor pora te d can pull and by acceptable steering gear ratios. But with Vickers Hydraulic Power 
DIVISION OF THE SPERRY CORPORATION Steering, the driver doesn't have to pull . . . hydraulic power does the work. Front- 

1454 OAKMAN BLVD. * DETROIT 32, MICHIGAN wheel loading can be any amount the chassis can take. No matter how much it is, 
Application Engineering Offices: the steering is effortless and safe. The Vickers Hydraulic Booster puts no load on 

ATLANTA © CHICAGO © CINCINNATI © CLEVELAND © DETROIT 


LOS ANGELES © NEWARK e PHILADELPHIA e¢ PITTSBURGH : : , , 
ROCHESTER © ROCKFORD © ST. LOUIS © SEATTLE © TULSA front-wheel loading does not affect the steering gear. Write for Bulletin 47-300 


WASHINGTON © WORCESTER for the many other advantages of Vickers Hydraulic Power Steering. 3822 


the steering gear. The steering force reaction is absorbed by the frame . . . so 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 
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SYLPHON | 


-packle 


«valves 





FIRST WITH BELLOWS 


<6 f —* 


@ Even tiniest leaks of valuable liquids 


or gases are stopped—with Fulton Sylphon 
Packless 


carrying oil, gasoline, or other volatile 


Valves. Installed on pipe lines 
liquids or vapors, these valves prevent 
waste—provide vacuum protection. They 
guard youand your equipment against costly 


losses, explosion, fire, and other damage. 


The valve has a dual-ply, seamless Sylphon 
metal bellows instead of the customary 


packing—eliminating leakage that can seep 





gas or liquid leaks 


No. 304-N Sylphon Packie ss Valve comes 
in sizes from V2" to 2° for pressures up 
to 150 lbs. Also eeeke in larger sizes 
is No. 1304 with flanged connections for 
liquid pressures up to 80 lbs. No. 304-NV 
is ideal for vacuum service. 







past the stuffing box of an ordinary packed 
type valve. The bellows provides a positive 
seal—is metal-housed for protection against 
erosion. Available in many sizes and types 
with body made of brass, bronze, cast iron, 


cast steel, stainless steel or monel. 


Widely used in chemical plants, oil refin- 
eries, power plants, aboard ships—or 
wherever steam, air, gases or liquids are 
handled. For complete information, please 


write for Bulletin JP-813. 


Temperature Crirols « Blllrws Devices + Blbews Cssembles 


ROBERTSHAW 


Canadian Representa 





FULTON CONTROLS CO 


FULTON SYLPHON 


KNOXVILLE a TENN 


Darling Brothers, Montreal 
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HETHER you need one thousand or a hundred thousand . . you'll 

geta degree of UNIFORMITY inG-.S. Small Gearing unapproached, 
we believe, in the history of the industry! Such extreme accuracy in the 
speedy mass production of Fractional Horsepower Gears comes from over 
30 years of specialization. G.S. craftsmen, together with highly developed 
methods and machinery, possess the ability to economically produce 
quantities of Small Gears . . each one uniformly cut to meet the most exact- 
ing specifications. Here, then, is a really dependable source of supply for 
ALL of your Fractional Horsepower Gearing requirements. Year after 
year, more and more particular buyers are looking to us for the kind of 
service and cooperation they need. Let our Small Gearing Specialists also 
help you to get better gears at moderate cost. Suggestions, ideas, and cost 
estimates won't obligate you at all. Write or phone us today! 


BAIR Specialties 


Spurs + Spirals - Helicals - Bevels - Internals - Worm Gearing - Racks - Thread Grinding 


2635 WEST MEDILL AVENUE - CHICAGO 47, ILLINOIS 


MEMBER OF 





WORLD'S LARGEST EXCLUSIVE MANUFACTURERS OF FRACTIONAL HORSEPOWER GEARS 
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“To heefp O' rings tn place under pressure, 


ase VIM leather back-up warhers 


For many years packing sets have in- 
cluded top and bottom support rings of 
the same or different material as the 
packings themselves. 


This principle applies to “O” rings, 
which tend to extrude under high pres- 
sure. Our recommendation is to use 
VIM Leather Back-up Washers where- 
ever pressures exceed 1500 PSI. Actu- 
ally they are often used on lower pres- 
sures to prolong “O” ring life. 


The leather washers absorb the oil 


medium, protecting and lubricating the 
ring. They keep the ring from extruding 
into the clearance. And they're rela- 
tively inexpensive. 


You can buy bath fram Woughton 


We supply both “O” rings and leather back-up 
washers in our complete line of hydraulic and 
pneumatic packings. Ask for Drawings S-7 and 
S-17 covering specifications. Or put your entire 
packing problem up to Houghton Engineers; 
many designers do. Write E. F. Houghton & 
Co., Philadelphia 33 and all principal cities. 


HOUGHTON’S 


VIM LEATHER and VIX-SYN PACKINGS 
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Donald Duck 

electric scissors 

manufactured by 

Universal Novelties Corporation 
625 W. Jackson Bivd 

Chicago 6, Ill. 


































































































































Place paper in Donald's bill, press the button. and Donald zips through his work. 
nduct 


| lame nol 


Good-looking. hard-wearing Flamenol cord sets add style and eye appeal to cord- 


To add sales appeal to this interesting pr: 





Universal Novelties equipped this 





appealing toy with a General Electris cord set. 











equipped products—tangible evidences of high quality 





the extras that make a product 
stand out on the dealer’s counter. 








The Flamenol cord set's smooth, thermoplastic insulation cleans with a quick wipe. 





The plug construction makes for easy gripping. And these cord sets carry one of 
America’s best known names—the confidence-inspiring General Electric trademark. 


For contact the G I 
accessory equipment representative in your area, or write to Section Q43-567, Con- 





more information on General Electric 





Flamenol cord sets. 








struction Materials Department. General Electric Company. Bridgeport 2. Connecticut 


GENERAL @@ ELECTRIC 


May, I! 






Propucr ENGINELRING 


Build more “‘SELL’’ into your product with 





G-E components 







THE G-E TAG provides extra sales 
help for products equipped with the 
General Electric Flamenol cord set. 


The big, General Electric 


mono- 
gram on this tag—and the brief de- 
scription of the cord set- give a 


good sales talk for your product 
right at the point of sale. You can 
arrange to display the General Elec 
tric tag on every item you equip 
with the Flamenol cord set. Contact 
your G-E accessory equipment rep- 


resentative for details. 


NEW HEATER CORD 
youll hear a lot about the amazing 

Electric Preen-X 
Its the heater cord 


From now on 
new General 
heater cord. 
that has more than ten times the 
abrasion ordinary 
cord that 
has no braid. nothing that can fray. 


resistance of 


heater cords—a_ heater 


FLUORESCENT ACCESSORIES — Build 


ing a fixture using fluorescents? 
You'll find it pays to choose from 
General Electric's complete line of 


accessories for a better product, for 


better product acceptance. Famous 


Purret® lampholders and Watch 
Dog* starters—and a wide range of 
standard) switches, sockets, and 


lampholders—are all part of the 


General Electric line. 







For further information, contact the 
General Electrie accessory equip- 
ment representative in your area, 
or write to Section 043-567, 
Materials 
Electric 


Con- 
struction Department, 


General Company, 


9 


Br idgeport -. 


Connecticut. 
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FORERUNNER 


Ten years ago Holtzer-Cabot 
instrument motors set a new 
standard in accuracy and com- 
pactness. Today, with ten years 
of refinement, these dependable 
products power many of the 
finest instruments throughout the 
world. Both synchronous and 
induction designs are in sizes up 
to 1/500th horsepower, gear head 
outputs down to 1 r.p.m. Many 
models can be secured from 
stock, or they can be built to 
special order. Write for complete 
information. 


HOLTZER-CABOT, INC. 


AFFILIATED WITH REDMOND COMPANY, INC 


BOSTON 19, MASSACHUSETTS 


OFFICES IN NEW YORK, PHILADELPHIA AND CHICAGO 





For applications such as Recorders, Industrial Process 
Controls, Clocks 





Tower Timers and Traffic Controls 





DESIGNERS AND MANUFACTURERS OF FRACTIONAL HORSE-POWER 
ELECTRIC MOTORS FOR THREE-QUARTERS OF A CENTURY 
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PHOTO COURTESY OF A. MILNE & CO. 


Machines easier, lasts longer 
.-- made of TIMKEN’ Graph-Mo steel 


“HIS cam is used to guide the needles in a hosiery 
knitting machine. Because no lubrication is possi- 

ble and the slightest wear would throw the needles out of 
kilter, the cam must be made of exceptionally hard steel. 


Oil hardening tungsten steels, originally tested, 
proved difficult to machine, extremely brittle, and 
frequently distorted in hardening. 

Then the manufacturers tried Graph-Mo—one of the 
five Timken’ graphitic tool steels. Because Graph-Mo 
contains free graphite in its structure, cams are now 
machined faster and easier. Contours are finished to 
precision tolerances, free from scuffing and scoring. 






YEARS AHEAD —THROUGH EXPERIENCE AND RESEARCH 


Due to uniform response to heat treatment, distortion 
in hardening is prevented. And because Graph-Mo 
contains diamond-hard carbides, cams now offer stub- 
born resistance to wear. 

Textile machine manufacturers also report excep- 
tional performance from Graph-Mo punches and dies, 
used for making knitting machine needles. 

Why not investigate Timken graphitic steels for your 
products today? Write for our 48-page, fact-packed, 
illustrated booklet, “Timken Graphitic Steels’. The 
Timken Roller Bearing Company, Steel and Tube 
Division, Canton 6, O. Cable address: ‘“TIMROSCO”. 


Swe ys 









Specialists in alloy stee tr i and cold finished alloy 
steel bars— a complete rang “ hat and at dard tov 
analyses—and allo e el tu 
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The reasons 
improved RESINOX 





Klixon Built-in Motor Pro- Therm-O-Dise over-temperature 

tectors and Circuit Breakers protective thermostat, a precision 

. 7 guarantee trouble-free per- molding job, will withstand surges 

formance through use of heat up to 10,000 volts...and Therm- 

a () p | | p p [ p resistant, inert, electrically O-Dise snap action thermostat 
superior Resinox. By Spencer gives unfailing protection on many 

Thermostat Division, Metals applications—both molded of Res- 

& Controls Corporation, 34 inox by Therm-O-Disc Incorporat- 

Forest St., Attleboro, Mass. ed, 127 Crouse St.,Mansfield Ohio. 


may be important 
to you! 





As the twin calipers of costs and perform- To manufacturers caught in the squeeze JF ’ 


ance are laid on your job today, you will between high production costs and grow- 
ing consumer resistance ... the twin 


find yourselt coming to standardize more eineitsditinn te tater mentediies anal MONSANTO 
and more on Resinox. 


better performance are vitally important. 














For in addition to the many well-known Check with your Monsanto representa- CHEMICALS ~ Piastics | 
advantages of this veteran Monsanto tive about improved Resinox formula- 
thermo-setting molding compound, recent tions...or send in the handy coupon below. Le | 
formulation improvements have yielded: SERVING INDUSTRY. 
Resinox: Reg. U.S. Pat. Off WHICH SERVES MANKIND 


Shorter cure and thinner cut off 
MONSANTO CHEMICAL COMPANY, PLASTICS DIVISION 
Dept. PEP-17, Springfield 2, Mass 


Please send me full information on Resinox for my products. 
Improved mold release 


nome Title 
Company 

Better flow 
Products Manufactured 

Better appearance Address 


City Zone State 
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Close tolerances 
in resilient gaskets 
are seldom necessary 








Send for this Gasket Handbook a 


You'll find useful application and 
specification data in the new, en 
larged 24-page booklet, ‘Arm- 
strong’s Gasket and Sealing Ma 
terials.’' It contains up-to-date data 
on synthetic rubber, cork-and-syn 
thetic-rubber, cork composition, and 
fiber sheet sealing materials. 

This booklet includes ten technical 
discussions of the factors influencing 


Close tolerances in resilient gaskets are a To seal the cylinder liner in figure 3 
luxury that is seldom justified. Even units with molded rubber rings, extremely close 
with extremely close assembly tolerances tolerances were required. Undersize rings 
can usually be sealed with gaskets made leaked. Oversize rings tended to split the 
to commercial standards . . . provided the sleeve. A slightly oversize cork-and-rubber 
design of the unit and the choice of gasket ring was tried. Fitting snugly into the 
material are in harmony. groove, it sealed tightly, And there was 
In figure 1, tor example, close assembly no danger of splitting the sleeve. 
tolerances can be maintained. Yet the Available in 17 different formulations, 
gasket can vary over a relatively wide Armstrongs —cork-and-rubber | combines 
range of thicknesses if it has been cut from truly compressible cork particles and non- 
a truly compressible material like Arm- compressible synthetic rubbers in a wide 
strong’s cork-and-rubber. Because these range of compressibilities. To suit partic- 
materials decrease in volume under load, ular sealing requirements, these gasket 
they compensate for tolerance variation materials may be used with compressions 
When rubber was used as a packing ring ranging from 10°; to 50 

in figure 2, close tolerances were necessary Versatile cork-and-rubber can help solve 
to prevent high radial pressure. A factory your sealing problems. We recommend 
lubricated cork-and-rubber ring was sub that vou discuss your application with an 
stituted. Made slightly undersize to insure Armstrong representative. He can 

a tight seal, cork-and-rubber compresses suggest suitable materials and sup- fA 
enough to maintain low radial pressure ply samples for experimental use. SS 


modern gasket and joint design. It 
also suggests methods of putting 
Armstrong's stock materials to spe- 
cialized uses in such fields as radio, 
electrical, automotive, petroleum, 
and transportation industries. Also 
included are typical applications and 
current government specifications. 





For your free copy, fill in coupon 


and mail today. Available for export 


ARMSTRONG CORK CO. 
Gaskets and Packings Dept. 
7105 Arch Street, Lancaster, Pa. 


Please send me at once a copy of the new 24- 


7 1@4 1% page booklet, “Armstrong's Gasket and Seal 
Wi: i AS i itl AT s ing Materials.” 
= ~ » a © s 


NAME 


GASKETS * PACKINGS ¢ SEALS | COMPANY 
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of Alnico V. Indiana Permanent Mag 
nets work their magic on both big 





THis PERMANENT-MAGNET rotor means 


@ Jackson Portable Power Plants are 
built in capacities of 1.25, 2.5, and 
5 K.V.A 
rotor are high-energy magnets made 


jobs and small 





PERMANENT 
MAGNETS 


Radial members of the 


RELIABLE ROUND-THE-CLOCK POWER 
~ 


121 FEWER PARTS... 
LESS MAINTENANCE WITH 


INDIANA 
PERMANENT MAGNETS 


121 fewer parts in a better, more dependable generator! That’s what 
Indiana Permanent Magnets have done for Jackson Portable Power 


Plants. The rotor now is a permanent magnet field. There are no brushes 


or collector rings... 


no commutator sparking or arcing. Less heat is 


developed. Over-all size and costs are reduced. Maintenance is mini- 


mized. Here, again, modern design with Indiana Permanent Magnets 


is a product plus that pays. 


INDIANA PERMANENT MAGNETS MAY BE YOUR ANSWER, TOO! 


For four decades, the pace-setting de- 
sign techniques at Indiana have made 
possible new and better permanent 
magnets. And, on countless different 
products, this versatile “packaged en- 
ergy’ improves performance, permits 
new functions, Saves space and money 
...as mechanical force in holders and 
separating devices... in transforming 
electrical energy into mechanical mo- 
tion, and vice versa. . . in changing 
the apparent characteristics of mate- 


2 ee Se ee 








N 








6 NORTH MICHIGAN AVENUE e 


“PACKAGED 


rials. Indiana offers you the exper?- 
ence and know-how of more than 30,000 
different applications. Let's get our 
engineers together on your problems. 
Write today. 


Pree Sook for Designers 
Ask for free Book No. 
4-B5—our new per- 
manent magnet refer- 
ence manual. A note 
on your company let- 
terhead will bring a 
copy to your desk. 





CHICAGO 2, 









2 tS 2 Boe oe ee 


I. NGINEERING 


Propuci 


1908 


May, 


ILLINO'ES 





1949 












» 
| RODUCI 





*® ENGINEERED IN PLASTICS BY GENERAL 


2 \ 








ELECTRIC 


Plastics do the “impossible” 


To make this electrical contact 
shaft out of any single material seemed 
impossible—until plastics came into 
the picture. General Electric plastics 
engineers designed this piece of con- 
trol equipment so that several func- 
tions were combined in the one part 
and important savings resulted. 
Molded by G. E. 


tics, the contacter shaft furnishes its 


of phenolic plas- 


own insulation. It is dimensionally 


stable; the contacts remain in 
Shock 


and durable, the part gives excellent 


perfect: alignment resistant 


service. Plastics even serve as a 


GENERAL 


General Electric plastics factories are located in Meriden, Conn., Coshocton 


May, 


1949 


ENGINEERING 





bearing in an aperture at the end 
of the piece, in which a steel shaft 
moves. 

Here is just One more example of 
how General Electric’s complete plas- 
tics service provides the design, en- 
gineering, and molding facilities which 
can improve a product. 

Write us for more information, o: 
contact your nearest G-F sales office. 
We'll be glad to send you, free, the 
informative booklet, “Design Data on 
Plastics.” Address: Plastics Division, 
Chemical Department,General Electric 
Co., | Plastics Ave., Pittsfield, Mass. 





G-E COMPLETE SERVICE— 


AT NO. 1 PLASTICS AVENUE 


been designing and man 


ucts since 1894. Ge 
have expa 
new 


for p 
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mate 


last 


extrusior 
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Quality ¢ 


as 


new 


cS parts. 


ELECTRIC 


Ohio, Decatur, Iil., Taunton and Pittsfield, Mass. 
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Foote Bros. Hypower Enclosed Worm 
Gear Drives assure economy in origi- 
nal cost and economy in operation. 
They bring a new compactness in de- 
sign plus greatly increased thermal 
capacity. Available in vertical and hor- 
izontal types. 




















Foote Bros. Straight Line En- 
closed Gear Drives will shortly 
be introduced. These compact 
units may be used with any 
standard motor. Ratios range 
from 5 to 240 to 1. 


THEN LOOK TO FOOTE BROS. nee ics. tise rociosea worm 


Gear Drives provide wider low-speed 

bearing span. Ideal for installation 

: ‘ a where low-speed shaft extensions can- 

If you require enclosed gear drives, the Foote Bros. wnt be eagmactell ty ollet or guide 
line offers a wide variety of types, sizes and ratios bearings at the end of shaft. Available 
* . ? in both Hygrade and Hypower types. 

to meet any need. Foote Bros Hygrade 
Enclosed W ormGear 


Nearly a century of engineering and manufacturing Drives have been 
a ‘. —_— P a newly engineered 
experience is back of Foote Bros. Drives. Two nln abhne che 
large plants contain the newest in gear generating maximum in rugged 
BS P > ¥ 8 8° 8 dependability. Spe 
equipment—new techniques in manufacture— cially designed for 


heavy-duty applica- 
tions. Available in 





better metallurgical control of materials—improved 
manufacturing methods—all assure you superior both horizontal and 


vertical types 


enclosed gear drives. 


Mail the coupon for information. 





AVAILABLE FROM STOCK 
A new policy of distribution now 
makes Foote Bros. Enclosed Worm 
Gear Drives available from stock. A 


Foote Bros. Maxi-Power Heli- 
cal Gear Drives are available in 
“ie : : i single, double and triple reduc- 
range of sizes and ratios is offered to tions. A newly engineered line 
that represents the last word in 
modern power transmission 
equipment. 


meet many industrial applications. 






FOOTESBROS, 


Boller Power Thaniomisxion Through Boller fears 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
Dept. W, 4545 S. Western Blvd., Chicago 9, Illinois 





Foote Bros. Gear and Machine Corporation 

Dept. W., 4545 $. Western Blvd., Chicago 9, Ill. 
Gentlemen: Please send me information on drives 
checked belou 


Hypower Enclosed Worm Gear Drives 
Hygrade Enclosed Worm Gear Drives 
Maxi-Power Enclosed Helical Gear Drives 
Seraight Line Enclosed Gear Drives 








Name 
Company 
iddress 


City State 
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years without 


The Silver King Mechanical Counter manufactured by 

The Production Instrument Co., of Chicago, meets the exacting 
requirements of industry for accuracy and dependability. It 
keeps right on counting, year after year, without a miss. Two good 
reasons why this practical counter operates without maintenance 


are the two Gramix Gears that form the heart of the machine. They 





are roughly equivalent to the transmission on a car. Not only do they do 
their appointed job unfailingly, but their original cost is but a fraction 

of that of the machined parts formerly used in the instrument. Gramix 

parts are precision-pressed from powdered metals and require no costly machining 
and hand finishing. The lubrication is impregnated right into the processed 
metal and never needs additional oil. Gramix powdered metal bearings, 

bushings, gears and machine parts can be made in any practical size and 

shape. Perhaps we can show how Gramix can help you maintain 

the dependability of your product and at the same time greatly reduce 

your cost of manufacture. Send us your prints for specific recom- 


mendations and ask for the 264 page Gramix catalog. 








THE UNITED STATES GRAPHITE COMPANY + SAGINAW, MICHIGAN 
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From the first roller bearing available to in- =ema 
2am 
dustry, to the millions now produced annually, 
‘a2e 
Hyatt Roller Bearings have been built to last. imam 
For over half a century, Hyatts have been a a 
designed into vital positions of all types of 
aa + ++ +——}—4- 
ton ts + —T mechanical equipment and over the years these tots 
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For over forty-seven years Van Huffel 
has been designing and building cold 
forming mills and dies as well as rolling 
metal shapes, mouldings and tubing 
from Hot or Cold Rolled Steel, Stainless 
Steel, Copper, Brass, Bronze, Aluminum, 
Zinc, etc. in gauges UP TO 5/16 inch. 





This ‘under one roof’ procedure, super- 


, vised by engineers whose expert knowl- 


: TA / 
ry t Ji ‘f ; 
LLVLtt £0 rello a edge of uses—-both structural and func- 
, LCU™”Q Mittens tional—which rolled tubing and shapes 


| . "7 F r ' can serve, assures you of rigid control 
y ip i throughout the various phases of manu- 








facture. 


As competition brings demands for sim- 
4 plification of parts and lowering costs we 


invite you to consult us on the possibility 
of doing the job better and more eco- 
nomically through the use of continuous 
rolled metal shapes or tubing. 


VAN HUFFEL TUBE CORPORATION - WARREN: OHIO 








WELDED e LOCK SEAM e OPEN SEAM e BUTTED 
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A size for every need 























Limited volume 
The Bruning 
Whiteprinter Model 11 


(not illustrated) 


Small volume 
Model 21 
Capacity of 3,000 
8'2 x 11 sheets daily. 


Takes roll stock, too. 


Moderate volume 
Model 41 
Capacity up to 242 
sq. ft. per min. Fully 


automatic. 





Large volume 
Model 93 
Capacity up to 105 
sq. ft. per min. None 

finer. 

















Other Bruning products you should know about 
Drafting Machines * Sensitized Papers & Cloth 
Tracing Papers * Erasing Machines * Drafting 
Slide Rules - 


Instruments * and many others 


Room Furniture * Surveying 




















RUNING 
HITEPRINTERS 


The Body Engineering Department of a well-known auto 
maker uses precise BW Prints for large body drawings. 
Some of these drawings are 18 to 20 feet long, yet are 
amply true to scale. (The department also makes precise 
BW Prints of all body detail drawings.) 

BW Prints are precise because there is no intermediate 
step between the original drawing and the print. No 
chance for error to creep in. The direct BW Process can 
never transpose, add, or delete material--except as you 
deliberately alter the original. 

BW Prints are precise because they are positives: 
there is no reversing of values. Hence BW Prints nor- 
mally show black or colored lines against a white or 
tinted background. Tests prove that these are more 
legible—more easily understood than are negatives— 
such as blueprints. 

BW Prints stay sharp and clear—never smear or offset. 
No inks, stencils, or photographic emulsions are used, no 
chemicals which require ventilation or which bleach your 
other prints. BW Prints are delivered flat and dry—ready 
for immediate service. And regardless of quantity, the 
final BW Print will be as sharp and precise as the first. 


Let us send you a file of descriptive 
literature on Bruning Whiteprinters 
and BW Materials. There is no obliga- 
tion. It would be helpful to know ap- 


proximately how many copies you plan 
to make a day and their average size. 














Charles Bruning Company, Inc. 


4736-46 Montrose Avenue, Chicago 41, Ill. 


New York Newark ° Boston Pittsburgh Chicago - Detroit 
Cleveland Milwaukee St. Louis Kansas City, Mo. Houston 
Los Angeles Son Francisco - Seattle 
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Adaptability of WHITNEY 
ROLLER CHAINS Simplifies Designs 


Whitney Chain drives should be considered as flexible gearing, and, as 
such, they offer a wide range of drive selection and adaptability to all 
types of applications. 
The versatility of Whitney Chain enables you to drive shafts clockwise 
or counterclockwise all from one power source. These alloy steel 
Whitney Chain drives deliver /u// power without slippage from power 
source to driven elements. They can be operated slack on short or long 
centers. They do not impose excess loads on shaft bearings. They absorb shock 
and overloads without breakage. They can be put on or taken off without dis- 
connecting shafts or gears. 
No matter what your power drive problems Whitney Chains and Cut Tooth 
Sprockets . . . the all-steel drives . . . will meet your requirements. Write for 
complete details, today. 


WHITNEY CHAIN & MFG. CO. 


DIVISION OF WHITNEY-HANSON INDUSTRIES, INC. 
204 Hamilton Street, Hartford 2, Conn. 
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CHAIN DRIVE IS BETTER 
e Positive grip 
e Transmits full horsepower 
e Simplifies transmission designs 
e Low maintenance 
e Ease of installation 
e Long operating life 
e Constant uniform speeds 
e High resistance to shock loads 
e High load carrying capacity 















TAGLINES or DIPPER-TRIPS-- 
WARNER ICB UNITS* 
GIVE YOU FASTER, 
MORE ACCURATE CONTROL 


RAIN SHOVE! 
LON —— nit 












LORAIN CLAMSHELL. Tagline 
Controlled by Warner ICB Unit 


THEW-LORAIN SH ANES USE a Warner 
Electric p+ serial fe Bt U nite Ae the tagline and dipper- 
trip reel. It continuously maintains exact tension to 
precisely position a clamshell or magnet and keep them 
steady without twisting. Flexibility of control permits 
a larger working area without repositioning machine or 
boom. When used with a shovel — it keeps dipper-trip 
line constantly taut and trips dipper at finger touch. 





WARNER ICB UNIT* AS INSTALLED on Thew Shovel. LRMAT N: One of only two parts for either 
Note simple compactness, easy accessibility. ICB Units Clutch or Brake actuating units. Consists of magnetic 
are self-adjusting for life. Push-button and rheostat give segments welded to steel back-plate (see cut). Especially 
instant finger-tip control. There's a complete range of designed for high heat dissipation. Heat has no effect 
sizes to meet various requirements for positive acting, on unit efficiency because segment expansion is always 
sensitive controlled clutches or brakes for industrial use. linear . . . thus keeping full magnet contact at all times. 


@ Warner ICB Units* are low-cost key to more 
automatic, safer operation of wide variety of 
motors and machinery . . . give you infinite con- 
trol of degree of clutch or brake action. For 
details or engineering assistance write: 
Industrial Division, WARNER ELECTRIC 
BRAKE MFG. CO., Beloit, Wis. 


WARNER 








MAGNET SECTION: The other of the two parts for 

either Clutch or Brake actuating units. Consists of 

electro-magnet faced with long-wearing, high friction 

material. Power, applied through coils imbedded below 

(see cut) uses both friction plus magnetic attraction for ie 2 z 

lightning fast, super-powerful clutch or brake action. ; *ICB Unit — The trade designation for 
The Warner Electric INDUSTRIAL CLUTCH 

OR BRAKE UNIT. 
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laking a broad view 


~~” ¢> 


4 These Porto-Sight binoculars for which we molded both 
(alates aaa lenses and housings are a striking illustration of our ability 
: bf to skillfully create new plastic products. Here was a new idea—planned to fill a long standing 
I Railroad ( demand tor lightweight. pocket size binoculars. To create such i product, our engineers and mold 


ing technicians had to solve difficult new problems in weight, funetional stability and opties 


Thus we succeeded in producing sturdy binoculars weighing less than 2 ounces and wit! 
the highest optical power of any within a similar price range. 
We have developed a special tec hnique vital to the success of any new plastic product 
This technique results in our ability to choose correc plastic materials 
and to mold them skillfully and at low unit production cost 





Our knowledge can help you turn your ideas for new plastic products into profitabl 
reality. Take the first step toward those profits consult us today. No obligation of cours: 


wy utmng datas and listranons ELMER E. MILLS CORPORATION 


— NEW PLANT NEW ADDRESS =m NIE 





N MOLDERS and EXTRUDERS of: Tenite, Lumarith, P ve 





Styron, Lustron, Loalin, Vinylite. Ge Plexene, F 








rex, Fortice . asiue* ther Ther 


“. se 


CHICAGO 13, ILLINOIS 














This appears to be a simple stamping. However, the 
combination of the tapered shape and the light gauge material 
makes it difficult to draw without wrinkles. Once introduced, it 


is almost impossible to climinate a w rinkle. 


Carefully planned tooling the correct number of prelim- 
inary Operations, plus an ingenious reverse draw solved this 


difficult stamping problem. 


plating and polishing. 








705 BARBER AVENUE 
WORCESTER 6, MASS. 


Result... uniform parts with a minimum of die marks, 


permitting economical preparation of the surface for high lustre 


‘ow ae METAL STAMPINGS FOR EVERY TYPE OF aE Sey aN 
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Representatives in 
ALEXANDRIA, VA 
BUFFALO 
CANTON, OHIO 
CHICAGO 
DENVER 
DETROIT 
FORT WORTH 
NDIANAPOLIS 
LOS ANGELES 
NEW YORK 
PHILADELPHIA 
SYRACUSE 


TORONTO. CANADA 


ALLOY STEELS AND OTHER 
METALS COLD FASHIONED 
SINCE 1883 
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Pictured here is part of Allis-Chalmers wide 


line of switchgear and control devices... being 


advertised for the first time to designers! Now, 


you can get high quality control devices from the 


same Q.E.M. supplier who offers the widest 


range of V-belt equipment —Texrope— as well as 


a-c and d-c motors from 1/2 hp up. For a choice 


of over 1600 industry accepted products, make your 


headquarters Allis-Chalmers! 


Texrope is an Allis-Chalmers trademark 














ROTARY CONTROL SWITCHES 


Here's a new type rotary control switch 
especially designed for rough repetitive 
service. Solid, positive contact motion is 
achieved through use of square shaft and 
star-holed contact segments. For ammeter, 
voltmeter, frequency meter, P. F. meter, cir- 
cuit breaker, and many other uses. Contin- 
uous rating 10 amps, at 600 Volts 
































AIR CIRCUIT BREAKERS 


Manually or electrically operated for service 
up to 600 volts a-c. Inverse time series over- 
current trip permits adjustment of overload 
setting from 100% to 200% of breaker am- 
pere rating, and adjustment of time delay. 
Also open and enclosed types for individual 
wall mounting. Type G-25 rated 25,000 
RMS amp interrupting capacity; 50 to 600 
amp; 600 volts a-c. Type G-50 rated 50,000 
RMS amp interrupting capacity; 200 to 1600 
amp; 600 volts a-c. 





CURRENT AND POTENTIAL 
TRANSFORMERS 


Circular shaped current transformer coils 
prevent distortion under heavy overcurrents. 
Flat conductors, accurately formed are hand 
wrapped with the finest grades of insulating 
tapes. Construction of potential transformers 
is compact and strong. Coils are thoroughly 
impregnated under a vacuum pressure proc- 
ess, insuring a solid coil which is impervi- 
ous to moisture, 


Pioneers in Power and Electrical Equipment 
From Generation Through Utilization 
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GENERATOR VOLTAGE 
REGULATORS 


For dependable, smooth, sensitive voltage 
regulation, you can depend on Allis-Chalmers 
rocking contact regulators. The principle of 
rocking the field resistance contacts produces 
smooth, almost frictionless resistance changes. 
Because of only slight mechanical movement, 
response is quick with very little bearing 
wear. Eight type sizes are available for con- 
trol of a-c and d-c generators of all ratings. 


ALLIS- 


May, 1949 
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OIL CIRCUIT BREAKERS 


Designed for control and protection of gen- 
erators, feeder circuits, and transformer banks. 
Available in fully automatic, or non-auto- 
matic; manually or electrically operated. 
Ratings from 15,000 to 50,000 kva interrup- 
ting capacity; up to 7500 volts and 1200 
amps. Also available are special oil circuit 
breakers for use in auto transformer circuits 
of large motor starters; manually operated. 

















PUSH BUTTON STATIONS 


Functional design plus pleasing appearance 
make these push button stations ideal for 
almost any industrial use. Available in light 
duty surface mounting, and heavy duty flush 
or surface mounting in hundreds of combin- 
ations. Ratings up to 600 volts a-c maximum. 

All start buttons are encased in shrouds 
to prevent accidental starting, and locking 
bars are available so that buttons can be 
locked in the “stop” position. Delivery from 
stock. 
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DISCONNECT SWITCHES 


Hook stick operated switches rated up to 
2000 amp for either panel or framework 
mounting. Five thousand to 15,000 volts; 
600, 1200, and 2000 amps. Also heavy duty 
clamp type switches for higher load concen- 
trations. Available in panel mounting or un- 
mounted, manual or hook stick operated. 
Up to 600 volts a-c; 3000 to 6000 amp; 





OIL IMMERSED CONTACTORS 


Designed for heavy duty motor starting in 
industrial plants. Contact pitting is reduced 
by means of improved contact mechanism in 
which moving contact wipes and rolls with 
each operation. For use on full and reduced 
voltage squirrel cage arid synchronous motor 
Starters. Maximum ratings 200 amp; 1500 
hp at 2300 volts. Interrupting ratings — 10 


CHALMERS 


750 volts d-c; 2000 to 10000 amp 


SEND TODAY 


for new 16 page bulletin 25B7095 
covering Allis-Chalmers switchgear and 
control devices. It's filled with useful 
engineering information, including rat- 
ings and capacities. Illustrates over 75 
control items. 





times full load motor current. 


ALLIS-CHALMERS, 1002A SO. 70 ST. 
MILWAUKEE, WIS. 


Please send me the literature checked below: 
Switchgear and Control Devices—Bulletin 2587095... lf) 
Rotary Control Switches—Catalog Section 6162... [J 
Push Button Stations——Catalog Section 6128.....----eecsevme LJ 


Generator Voltage Regulators—Catolog Section 2485 plus 
Bulletins B6143, B6015A, 146035, B6137 


Current Transformers—Catalog Sections 2801 to 2817......0) 
Potential Transformers—Catolog Sections 2820 to 2828.....0) 
Disconnect Switches—Catalog Section 2591. ..mrcsscsenenenerseess |} 
Oil Immersed Contactors—Cotalog Section 6144.......---..C] 
D-C Relays and Contactors—Catalog Sections 6164 and 6142..[} 
ae | 
D-C Remote Positioning Devices—Bulletin 1486641..........[) 


a 
Pre-Engineered Texrope Drives—Bulletin 20B6956.......sm- (J 


Thermal Relays—Catalog Section 6140......... 





Indicating Lamps—Catalog Section 2590...... 





Handy Guide for Electric Motors—Bulletin 5186052H........ oOo 
Handy Guide for Centrifugal Pumps—Bulletin 5286059D....0] 


Name 





IIT scinkiniscnsevisencenneninaninaienaiee 


Street 
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IBRATION FATIGUE... notorious destroyer of 

springs and working parts... is doubly difficult to 
defeat when the design picture is complicated by cor- 
rosion, extreme heat or cold. 


Many manufacturers have found a time-tested solu- 
tion to this problem in the family of INco Nickel Alloys. 
These “task metals” put at your command a unique 
combination of physical properties... high strength, 
excellent corrosion resistance, good thermal endur- 


Worrying about YIERATION FATIGUE ? 


Read how these 5 metal-selection problems were solved 


ance, and outstanding resistance to vibration fatigue. 

Perhaps one of the five examples shown will sug- 
gest a solution to your own problems. If not, our 
Technical Service Department will gladly make rec- 
ommendations based on years of metal research and 
a vast fund of practical experience data. 

Write for your free copy of the helpful new book- 
let: “66 Practical Ideas for Metal Problems in Elec- 
trical Products.” 


SIGNAL HORN 


Designed for use in factories where moisture and corrosives might be pres- 
ent, the diaphragm of this horn had to be corrosion-resistant as well as 
vibration fatigue-resistant. Edwards & Co., Norwalk, Conn., chose /nconel* 
for the job and has received no reports of horn failures even from plants 
where corrosive fumes are constantly present. 


CODE TRANSMITTER 


Heart of this instrument is a pendulum-type armature which vibrates con- 
tinuously at 180 times a minute, 94 million times a year. The transmitter 
controls code impulses to railway signals and engine cabs, showing traffic 
on the rails at any moment. To insure dependable operation, the armature 
must be a good electrical conductor, and have high resistance to fatigue 
failure, 


Union Switch and Signal Company states: “‘Z'* Nickel proved to be an 
ideal metal for armatures because it ofters maximum resistance to fatigue. 
In several years’ experience, none has been known to break.” 


INDUSTRIAL TIMER 


This Series “2800” Timer gives split-second control of many industrial 
operations. A particularly critical part of the design was a shock absorber 
which cushions the operating impact of a solenoid plunger. 

After several fatigue-resisting alloys had failed at the million mark in 
flexing tests, engineers of the Automatic Temperature Control Co., Inc., 
standardized on “Z’’ Nickel for the shock absorber. Tests and field reports 
show that more than five million blows have failed to knock “Z’’ Nickel out. 


BELLOWS 


For operating automatic switches controlling temperature and pressure in 
refrigerating systems, these bellows had to be both corrosion-resistant and 
proof against failures caused by constant flexing. 


The Fulton Sylphon Co. chose Monel* for this job... and solved a diffi- 
cult metal problem. The bellows are made from .050” sheet Monel, which 
is fabricated into a tube .0065” thick. 


WARNING BELL 


To guarantee emergency performance, and at least 1,000 hours of continuous 
use, the flat reaction spring of this bell required a metal that was both cor- 
rosion and fatigue resistant. 


Tests showed that some metals lasted only a few hours. But “Z”’ Nickel 
performed perfectly after 2,600 hours of continuous service. 


In addition, to prevent corrosion freezing within the bushing, the plunger 
which strikes the bell is made of Monel. 


THE INTERNATIONAL NICKEL COMPANY, INC. + 67 Wall Street, New York 5, N.Y. 


tMBLeM OF SERVICE 


NICKEL ji UN ALLOYS MONEL" + ““K""* MONEL + “"S’"* MONEL « “"R’"* MONEL « ““KR"’* MONEL + INCONEL” + NICKEL © ““L'"* NICKEL + ““Z""* NICKEL 
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Prepared Each Month by Bridgeport Brass Co. 


COPPER ALLOY BULLETIN 


PRODUCT IMPROVEMENT EDITION 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF 


COPP 
——_ /\ 






ER AND COPPER-BASE ALLOYS 








BRASS, BRONZE and COPPER 
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Copper-base alloy hot forgings find many applications in both engineering and decorative fields. Courtesy Accurate Brass Company, Glendale, N. Y 


Copper-Base Hot Forgings 
Find New Markets | 


Bigger, more powerful presses, tool 
steels capable of withstanding red-hot 
working temperatures and high pres- 
sures, clever tool designing and a wider 
range of copper-base alloys have all 
aided materially to the rapid advance- 
ment in hot forging. 

Brass still takes the lion’s share of 
the copper-base alloy forging business, 
but high-strength, 
engineering alloys, such as Silicon 
Bronze and Aluminum Bronze, 
opened new avenues to designers 


corrosion-resisting 
have 


Hot forgings for engineering appli- 


cations have replaced sand-castings 
because of superior strength, greater 
density, freedom from 


more 


porosity and 


They 


ideal for pressure pipe fittings, valves 


accurate dimensions are 


and controls for pressure vessels. pro- 


pellers, pump components, wheels, 


gears, cams, fire fighting equipment, 
surgical and dental instruments, etc. 
Now hot forgings have invaded the 
quality field of decorative items which 
call for attractive designs and highly- 
polished, beautiful finishes. Among 
hardware 
lock 


and clothes hooks; candlesticks, frames, 


these are: items door 


knockers, handles, parts, hinges 
flanges, ornaments and novelties. 
The of pump 


parts, controls, hydraulic systems, etc., 


service life valves 


can often be increased by using hot 


forgings from Duronze III silicon alu 


BRASS - BRONZE - 


MILLS IN 
BRIDGEPORT, CONNECTICUT 
INDIANAPOLIS, INDIANA 
In Canada 
Noranda Copper and Brass Limited 
Montreal 


May, 


1949 
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COPPER - 


minum bronze. This alloy has greater 
resistance to corrosion and weat 
than 


and 
and al 
loys. Hot forgings average about 90,000 


is stronger most metals 
psi. Its high yield strength, fatigue and 


wear resistance values are desirable 
assets for engineering applications. 

In the field of pole line hardware, 
Duronze III Bronze No. 


632 forgings are also helpful in cutting 


and Silicon 


through 
proved physical properties. Their re- 


down excessive weight im- 


sistance to corrosion from weathering 
makes them excellent for outdoor con- 


struction and for use in equipment 
for water works, sewage and waste 
treatment plants. 
Laboratory Service 
Customers, trying to effect econo- 
mies in fabrication, can call on our 
laboratory for help in selecting the 


alloy and temper which will serve best. 
Contact our nearest District Office for 
any service we can render~ or write for 
the Bridgeport Technical Handbook. 




















HOT FORGING _ ort. Naval Manganese Muntz  Duronze _Duronze 
Forging Rod Brass Bronze Metal it " 
RODS 133 24 19 14 707 1232 
Copper % 59.50 60.0 58.5 59.75 91.0 97.03 
Lead « 1.75 15 2.85 Silicon 
Tin % 20 75 0.12 Iron 
Zine % 38.55 39.1 40.25 
Iron % 1.0 7 Alun im 
Manganese %© 258 n 
7 : : {Hard* 72,000 $0,000 82.000 72.000 100,000 90,000 
Ten. Strength psi) soft 5° 00U 55.000 72.000 4,000 85,000 55,000 
Yid Strength psi \Hard* 0,000 ~ al ’ 000 
(@ 129 extens jSoft 20,000 2 00 2 i 00 
under load) 
Elongation % i; )Hard* 50 15 2 ) 18 
ngation &% in 2 jNoft 15 0 45 0 ) 55 
Rock well Hard* B78 B78 BS5 B78 B95 B85 
Hardness Soft F78 B50 BSS Fso BS 1350 
MECHANICAL PROPERTIES AS HOT FORGED 
Ten Strength psi 60.000 60,000 60,000 
Yid. Strength psi 25,000 45,000 24,000 
Elongation % in 2” 35 0 70 
Rockwell Hardness B52 B85 _ 
Machinability Rating®® 80 0 0 40 60 0 
Cold Working F I Pp F I I 
Hot Working E E E E I } 
Hot Working Range °F 1200— 1200. 1150— 11 1 — 
1500 1500 1300 $ ) 1 
H M 
Rat I G—G 1 } 
DURONZE — STRIP - ROD + WIRE - TUBING 





BRIDGEPORT BRASS COMPANY 
BRIDGEPORT CONNECTICUT 
Established 1865 


far 2 
~~ District Offices and Ware- 


houses in Principal Cities 
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THIS 
ACCUMULATING TABLE 
IS 


Phis soft drink bottling machine is a product 
of The Liquid Carbonic Corporation of Chicago 


Bottles crowd onto an accumulating table at Lukens wide range of clad steels —Nickel- 


a rapid rate, so a long-wearing. highly polished. 
stainless steel surface is used there by The 
Liquid Carbonic Corporation. Liquids spill on 
that table—-another excellent reason for that 
stainless steel surface: 1t is Corrosion-resistant. 
as well as wear-resistant. 

Lukens Stainless-Clad Steel plate provides 
all these advantages of solid stainless steel, but 
at the lower cost of clad steel. A uniform clad- 
ding is permanently bonded to the backing 


plate, giving the necessary structural stiffness. 


Clad, Stainless-Clad, Inconel-Clad and Monel- 
Clad —enables you to select’ the corrosion- 
resistant metal best suited to your needs. Clad- 
dings 10% or 20°¢ of total plate thickness meet 
most requirements. All are available in’ the 
extra-smooth sodium hydride finish. 

Bulletins 255 and 338 describe Lukens Clad 
Steels. For copies, write 
Lukens Steel Company, 405 


Lukens Building, Coatesville. 





Pennsylvania. 





LUKENS 


Nickel-Clad Stainless-Clad 
Inconel-Clad Monel-Clad 
SOLID METAL ADVANTAGES WITH CLAD STEEL ECONOMY 





STEELS 
* 
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WHEN TO XLS BALL BEARINGS 





Wherever savings in space and weight must be engineered 
into your design without sacrificing thrust and radial load 
capacity, Federal XLS Ball Bearings may hold the answer 


to your problem. 


Light and compact, with uninterrupted deep groove races, 
the XLS series is produced with 1%” to 10” bores and out- 
side diameters from 2%s” to 13%”. Cross section area through 
any pair of races may range from 68% to 33%% of the area of 
corresponding metric size bearings. 

These design features are adaptable for compact 
clutches; in thin-walled housings; for large diameter shafts 
where load is such that extremely high carrying capacity is 
not required of the bearing; in instrument or actuator de- 
sign; in fact wherever available bearing space is at a pre- 


mium and weight saving of prime importance. 


Our Catalog “K” describes the XLS series as well 
as the complete Federal Ball Bearing line...every type and 
size, shielded and sealed...for every anti-friction need. (A few 
of the many series are shown here.) You'll also find ball bear- 
ing selection charts among the 100 pages of engineering data 
to help you compute bearing loads, determine capacities at 
every speed, and select the type and size bearing best suited 
to your application. Write for this 260-page catalog today. 


THE FEDERAL BEARINGS CO., INC. - POUGHKEEPSIE, NEW YORK 


Makers of Fine Ball Bearings 


REPRESENTATIVES LOCATED AT 
2640 Book Tower, Detroit 26, Michigan + 8 South Michigan Ave., Chicago 3, Illinois 
402 Swetiand Building, Cleveland 15, Ohio 


FEDERAL BALL BEARINGS 


ONE OF AMERICA’S LEADING BALL BEARING MANUFACTURERS 





Quality since 1908 
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built-in DEPENDABILITY 


MODEL 3802 
This compact motor-in-wheel 
A.C. blower unit delivers 
100 Cubic feet per minute 


Kedmond MicROMOTOR BLOWER UNITS 


aa Here’s the solution to your small-blower problems . . . choose 
a Redmond Micromotor Blower Unit. Compact, sturdy, and 
thoroughly dependable, these units are built to give long- 
lasting satisfaction. Precision balancing of all moving parts 
ninimizes vibration, assures quiet Operation. 

MODEL 3866 A.C. I e tion, assures quiet operatic 

150 C.F.M. 
Each unit is powered with a Redmond Micromotor, famous 
for its ability to perform smoothly and quictly over thousands 


of hours of continuous duty. 


A.C. blowers available in capacities from 50 C.F.M. to 220 


C.F.M.; D.C. blowers up to 125 C.F.M. Single or double 
MODEL 3901 A.C. , ; : 
220 C.F.M. outlet. Outlet mounting flanges and inlet screens also available. 


Write for catalog. 


Kedmond COMPANY, INC. 


OWOSSO, MICHIGAN 
MODEL 3744 A.C. OFFICES IN NEW YORK, CHICAGO, DAYTON, LOS ANGELES, DALLAS 


® 


100 C.F.M. Expanded Facilities « Prompt Deliveries « Service before and beyond the sale 
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identical Twins... 


Born Months Apart 





Super 


THERMOSTAT METALS 


When you buy General Plate Truflex Thermostat 
Metal you can be sure that not only the first lot meets 
specifications but every succeeding order is a twin 

. has identical characteristics to the original 
lot... whether it be days, months or years apart. 

Advanced General Plate production methods in- 
sure positive Consistency in tolerances, grain struc- 
tures, expansion, hardness, etc. It assures maximum 
uniformity of materials which reduces costly rejects 
and guarantees highest quality performances. 

General Plate Truflex Thermostat Metal is avail- 


GENERAL PLATE 


Division of Metals and Controls Corporation 
105 FOREST STREET, ATTLEBORO, MASSACHUSETTS 
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able in many types for all temperature requirements. 
It is made in sheet, strips, coils or in fabricated parts 
to your specifications ready for installation into 
your products. Mail coupon for complete informa- 
tion or write for engineering assistance. 


MAIL COUPON TODAY 


GENERAL PLATE Division of Metals and Controls Corporation 
105 Forest Street, Attleboro, Mass. 
Gentlemen: 


Please send me information about Truflex Thermostat Metal. 


Nome_____ 





Pe iataisitsiincamnsss 





Firm__ . 


Address 




















THIS COVER... 
FOR Aches 





This Hydraxtor, built by Zephyr 
Laundry Machinery Company of 
Chicago, has a cover built around 
a 10-inch diameter, 9 inch thick, 
Lukens Head-Shape. 


This dished head-shape needs very little work labor for other work. 
before it is ready for assembly into the cover for Lukens has many 
this laundry machine. Zephyr starts right in with 
the finishing operations: Lukens has already formed 
the part for them. 


standard head-shapes in 
stock, ready for shipment. Others can be produced 
on short notice from our huge stock of dies. We 
make head-shapes as small as 4 inches and to over 
20 feet in diameter: as thick as 6!5 inches; from 
sions, uniform in shape, suiting them to stream- all commercial metals. 

lined production procedures. If your designer 


Lukens Head-Shapes are accurate in dimen- 


3.989 different: head-shapes are described in 


selects a standard shape closely approximating Lukens Catalog No. 1. Stock heads are listed in 
the one he has in mind, your manufacturing work Bulletin 433. For copies of both, write Lukens 


is greatly simplified. You start with a semi-finished Steel Company, 405 Lukens Building, Coates- 
product, thus releasing forming equipment and ville, Pennsylvania. 


LUKENS 


‘Head Work", a 16mm motion picture in sound and color, on spinning and pressing of Lukens 
Heads is available without charge. Running time: 27 minutes. Write for a booking date. 


FOUR INCHES TO OVER TWENTY FEET IN DIAMETER 
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Maplewood Ma- 
chinery Co., Chi- 
cago,metal form- 
ing machine 
equipped with 4 
triple Diamond 
No. 433 Roller 
Chain Drives. 


2agat. 
See 


Bu 


— 








Write for Big Drive 
Catalog 649 
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@ Operating the forming rolls on the high speed Maplewood 
metal fabricating machines, Diamond Roller Chains provide the 
non-slipping positive drives required for maximum output. 

Savings made are further insured by the long-life depend- 
ability and the reserve strength of Diamond Chains. 

To be sure of maximum output of machinery you build or 
use, you can rely on Diamond Roller Chains . . . Assistance or 
suggestions on appropriate drives are yours for the asking. 
DIAMOND CHAIN COMPANY, Inc., Dept. 443, 402 Kentucky 
Avenue, Indianapolis 7, Indiana. 


Offices and Distributors in All Principal Cities. 
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\No Spoilage in Production... =+< 
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No Spoilage of Sales... > 
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* TROPITAN” leaiien by Ritts Co., Los rag Cal. 


.-ewhen AMERICAN PHILLIPS SCREWS 
are used to fasten fine furniture like this* 
GIRO Take a look at this handsome living room. 


How would you like to try building furniture like that, with wobbly screws 
and slipping, slashing drivers? Well, neither would the builders of this 
visibly top-quality line. So they play safe. They use American Phillips 
Screws instead of binding the frame together and haven't a worry in the 
world about cost, spoilage, or complications in production. In fact, they 
guarantee the frame for life. 

+ SUP out DIRT TG No: do they have any worry about their ultra- 

4-WINGED DRIVER — _ modern designs being spoiled by old-fashioned, ugly, slotted screws... 
oF Sams TAPE nor about any burred screwheads left to injure customers and clothes and 
spoil repeat sales. For against all these former threats, they now have 

American Phillips Protection at every fastening point. 


Now, how about 
you? What fastening worries do you have? Write. 


American Screw Co., Providence 1, R. .; Chicago 11: 589 E. Illinois St.; Detroit 2: 502 Stephenson Bidg. 


we ry 
Tiq 1 i 1 
, PHILLIPS 3 sn8 
Soaws IS es METALS: Steel, 
Brass, Bronze, Stain- 
less Steel, Aluminum, 


Monel, Everdur (sili- 
con bronze) 
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Torrington Needle Bearings 
Reduce Friction, Simplify Design 


Power requirements are reduced by the smooth anti-friction oper- Quick, easy installation of Needle Bearings in mower wheels cuts 
ation of Torrington Needle Bearings in mowers built by Coldwell- assembly costs. Only a plain machined bore is required for a hous- 
Philadelphia Lawn Mower Company. Needle Bearings also pro- ing. No snap rings, shoulders or other retaining devices are needed. 
vide high radial capacity to take the shock of rough service. These Needle Bearing features mean simplicity and economy. 


Lubricant is retained over long periods of service by the close- A space-saver indeed! A large main clutch shaft is supported in 
fitting, turned-in lips of Needle Bearings. In the gang unit cutter a relatively small housing, thanks to the compactness of Needle 


clutch gear, above, this construction also helps exclude moisture Bearings. This construction, plus the tremendous load capacity of 


and dirt. Long service life is secured with minimum maintenance. these anti-friction units, means a lighter, sturdier mower. 


You can gain the benefits of anti-friction operation in a space-saving and 
weight-saving design with Torrington Needle Bearings. Our engineers 
will be glad to help you adapt these high-capacity units to your require- 
ments. Write us today. THE Torrtncron Company, Torrington, Conn., 
or South Bend 21, Ind. District offices and distributors in principal cities. 





TORRINGTON ////7// BEARINGS 


Needit Spherical Roller + Tapered Roller Straight Roller - Ball + Needle Rollers 
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Wilco Tungsten 
Contacts and Cortact Assemblies 


TO MEET YOUR MOST EXACTING REQUIREMENTS... 


WILCO Tungsten Contacts... WILCO Tungsten Contact Assemblies... 


are made of 99.95% pure tungsten, thus assuring the highest Wilco tungsten contact assemblies are assembled to springs, 
melting point of any contact material . . . a hard, bright, blades, brackets, arms and screws (brazed, riveted, welded, 
oxidation-resisting finish, high density, maximum life, low spun) . . . conforming in size, shape and material to manu- 
vapor pressure at elevated temperatures, high strength and facturers’ individual requirements . . . assuring the superfine 
arc-resisting properties. quality found in all other WILCO contact materials. 


SINTERED MATERIALS ... WILCO produces Sintered Metal Contacts and Contact Assemblies including Silver Molybdenum, 
Silver Tungsten, Silver Cadmium Oxide, Silver Tungsten Carbide and Copper Tungsten. 





THE H. A. WILSON COMPANY 
105 CHESTNUT STREET, NEWARK 5, NEW JERSEY 


Branch Offices: Chicago, Detroit, Los Angeles, Providence 
CONSULT OUR ENGINEERING DEPARTMENT . . » A representative of the WILCO 


Engineering Department will gladly help develop the proper application of WILCO 
materials to your products. 


WILCO PRODUCTS INCLUDE: tHERMostATiC BIMETALS: All temperature ranges, 
deflection rates and electrical resistivities. ELECTRICAL CONTACTS: Silver, Platinum, 
Tungsten, Alloys, Sintered Powder Metal. SILVER CLAD STEEL: For industrial use. 
NI-SPAN C* Constant Modulus alloy: JACKETED WIRE: Silver on Steel, Copper, Invar 
and many other combinations. SPECIAL ALLOYS: Including high ductivity, high 
strength Copper Alloys. ROLLED GOLD PLATE AND GOLD FILLED WIRE. 





TRADE MARK 
ui acta dies ad es ack aah le Specialists for 35 years in the manutacture of Thermometal, Electrical 
Contacts, Precious Metal Bimetallic Prodacts and Special Alleys 
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Cashing in on Progress 


CIVILIZATION ADVANCES rapidly during 
a war period. In such times there are two kinds 
of progress occurring hand in hand. One is 
mythical; the other is real. Mythical progress 
develops first and faster, reaching its peak a few 
years after the end of the war and then dying in 
more or less agony. Real progress starts slowly 
and gradually builds to a continuing high level. 
It stays with us as a permanent asset, and finally 
solves the many social and economic problems 
created by mythical progress. 

Mythical progress is in the form of steadily 
increasing pay envelopes for certain groups. 
Short supply and long demand bring higher 
prices and thereby compel higher wages. Wage 
earners need and receive more money. They feel 
wealthy in spite of the higher prices. On the 
face of it, laborers and mechanics seem prosper- 
ous when fat wage increases are given them at 
frequent intervals. But that kind of progress is 
mythical. The fact that all others must meet 
increasing prices with little or no increase in 
income doesn't get much attention. 

In the meantime, real progress steadily forges 
ahead. Scarcity of materials compels better ways 
of using them. All efforts are made to find 
faster manufacturing methods, more efficient 
design and better management in order to com- 
bat scarcities of all kinds. The waste of war and 
the destruction that goes with it challenge the 
scientist and the engineer to achieve hitherto 
undreamed of goals. New weapons must be 
developed, new discoveries must be made to 
meet war conditions. The minds of men become 
keyed to a high pitch. The seemingly impos- 
sible is achieved. 

Then comes peace. Gradually the scarcities 
and shortages of the war period disappear. But 
the many whose income had not risen appreci- 
ably do not have enough money to support the 


high prices. Surplus commodities then are stored 
in warehouses. Business faces a depression, 
recession, or whatever one may care to call it. 
Plants start shutting down. That is the situation 
where we are now. 

Only by putting to use the real progress made 
during the war period can a bad economic and 
social condition be prevented. - That means, 
among other things, the redesign of manufac- 
tured products to the end that every possible 
advantage is taken of the war time develop- 
ments and progress. If done effectively, de- 
signers will use materials more economically, 
they will call for the most economical produc- 
tion processes to be used and they will apply the 
best in the newly developed design techniques. 
The sole objective will be to achieve designs 
that can be produced at the lowest possible 
prices. Therein lies the only hope of averting 
a serious depression. 

How much of a drop in prices can be achieved 
by redesign? That is a question that cannot be 
answered. Other factors in addition to design 
will have to contribute to the lowering of costs 
But the keystone of any cost reduction program 
is the design engineer. He is the most im- 
portant factor in converting real progress into 
goods and services at prices that can be met by 
the buying public. 

All other things being equal, the degree to 
which prices can be reduced economically will 
be the yardstick for the measure of real progress 
made during war years. Similarly, the degree 
to which real progress will benefit the public 
in making better products available at lower 
prices is primarily up to the design engineers 


SF Fadubel 
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Al al A MODERN SPINDLE 


Designed throughout to promote the most 
modern conditions, the Saco-Lowell New 
Era Spindle, with New Departure preci- 
sion ball bearings developed specifically 


for the purpose, offers a most impressive 





list of operating advantages. 


Spindle blade is stationary and the yarn car- 
rier, supported on two New Departure ball 
bearings, is the only revolving member. 


Power requirements reduced 25@ or more and 
tape life increased nearly 300%. 


Under normal conditions, adjusting, repair or 
replacement of parts is never required. New 
Departure ball bearings show no perceptible 
wear after 30,000 hours’ operation. 


No oil used. Self-enclosed ball bearings are 
grease lubricated for at least 18,000 to 30,000 
hours on a three-shift basis 

















New Departure ball bearings provide ample 





load capacity at high speeds — with no oil 
throwing — no oil soaked varn—no oil and 








lint mixture coating the spindle rail 


Spindle design Saves hours of work installing 
and maintaining accuracy of spindle adjust- 
ment. 








Performance proved by over five years mill 
operation and 750.000 spindles before released 
in unrestricted quantities 














Made for new frames or replacement in old 
giving the most modern ball bearing advan- 
tages in both. 








Wotheng Rolla Like a Ball 


NEW DEPARTURE 
BALL BEARINGS 


NEW DEPARTURE «+ Division of GENERAL MOTORS CORPORATION «+ = BRISTOL, CONNECTICUT «+ BRANCHES IN ALL PRINCIPAL CITIES 
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at the New 





crew Thread Standard 


Means to Designers 


Standards Manager, American Society of Mechanical Engineers 


STANLEY A. TUCKER 





INDUSTRY'S DESIRE for rational screw thread tolerances, 
merged with a 30-year aim for interchangeability of Ameri- 
can, British, and Canadian screw threads, has culminated 
in the new American Standard Unified and American 
Screw Threads, B1.1-1949. 

The new standard makes two valuable gains. First, it 
gives makers and users of threaded components realistic 
classes of tolerances that will yield manufacturing econ- 
omies. Second, it facilitates military cooperation and pro- 
motes trade among the three nations by adhering to the 
Unified Screw Thread System, which is the basis for screw 
thread interchangeability agreed upon by the three coun- 
tries November 18, 1948. (Details of this meeting were 
reported in PRopucT ENGINEERING, Jan 1949, p 122. 


Six new tolerance classes are established by the standard. 
Each numerical designation is followed by the letters 
A or B; A meaning the external thread, B for the internal 





thread. New thread classes and their applications are: 

1. Classes 1A and 1B. The combination of these pro- 
vides a class of fit for threaded parts where quick and 
easy assembly is necessary, and where a liberal allowance 
is required to permit ready assembly even when the threads 
are slightly bruised or dirty. These classes are intended 
for Ordnance and certain special uses. 

2. Classes 2A and 2B. These classes are well suited 
for the vast majoricy of bolts, nuts, and screws and similar 
on-the-shelf commercial threaded fasteners used in this 
country. A moderate allowance on Class 2A minimizes 
galling and seizure in high-cycle wrenching and use. This 
allowance also reduces variations in bolt stresses when 
using torque wrenches to get specified tightening torques. 
Because of this intentional clearance, external threads can 
be plated, with no resulting difficulties in assembly. Fig 
1(A) shows the general character of tolerances, allowances 
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Fig. 1—(A) Disposition of tolerances, allowances, and crest 
clearances for Classes 1A, 1B, 2A, and 2B. The root and crest 
shapes accommodate the British rounded form. The allowance 
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specified assures easy assembly of mating threads. (B) New 
Classes 3A and 3B are for high accuracy threads. They provide 
no allowance, but in practice assure a slight clearance. 
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Fig. 2—Comparison of new tolerances and allowances of the Class 2 and new Classes 2A and 2B is that the total maximum 
coarse thread series with those of the old standard. Note the — error has been redivided to: (1) provide a positive allowance 
new allowance for Class 2A. Essential difference between old on the screw; and (2) allow a 20 percent larger share of the 












and crest clearances for Classes 1A, 1B, 2A, and 2B new tolerance classes are all derived from the formula fo 
3. Classes 3A and 3B. The combination provides a clasy Class 2A 
of fit for applications where closeness of fit and accuracy ‘ 
of lead and angle of thread are essential. Consistent Pol 0 0015 VD +0.0015 VI OO1s 
production of these threads requires high accuracy produ Where: D = basic ma jameter, 
on equipment, supported by eificient inspection. Althoug! l eth of engagement 
no allowance is provided, tolerances on “go” gages are ‘ : 
within limits of product size. Thus, the gages assure a From this pitch-diameter tolerance formula tor 2A, the 
slight clearance mn matit hreads m¢ to maximun tolerances and allowances for the other classes can be 
limits. The illustration in Fig. 1(B) shows the charact ictermined. [a | I shows these relationships, giving 
of fit obtained by combining Classes 3A and 3B tolerances and allowances as a percentage of Class 2A pitch 
diameter to ince 
How The Classes Were Established the new Standard includes these tolerance lasses in the 
All of these new tolerance isses stem from the Cl Coarse and Fine Serie They are designaied UNC ! 
\ formulation, growing out of industry's desire to devek UNF, meaning American Standard Unified Coarse and 
an external thread with an allowance. Such a class, it w American Standard Unified Fine, respectively. The UN¢ 
hoped, would prevent chance interferences by providin ind UNF designations hold only for threads } to 4 
Clearance between maximum size screw and minimum si: in diameter in the Coarse Series, and § to 1} af 
nut permitted by the former toler. Fine Series. All other classes will retain the designation 
This goal is realized in th of NC, NF, and NEF-—American Standard National 
1A and 2A are provided wit! Coarse, National Fine, and National Extra Fine, respec 





in Fig. 1(4). As an additiona 
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remaining permissible error to the tapped hole. These charts 
also show the difference in clearance for various diameters when 
old and new class threaded parts are mated 


are more reasonable than that of 0.0049 in., which was 
specified for both diameter-pitch combinations in the old 
Class 2 for the American National Coarse Series 
Obviously, the new tolerance classes are more rational 
from a production standpoint. It is reasonable to expect, 
and to allow, greater tolerances for a larger diameter than 


regardless of diameter, as with the old tolerance classes, 
increased production cost unreasonably for many sizes 
Thread users who refused to suffer such a cost differential 
had to deviate from the old American Standard and specify 
special threads 

Another shortcoming of the old tolerance classes ts 
their lack of compatibility with thread manufacturing chat 
acteristics. Specified tolerances for fine pitches were too 
low, thus shortening tool life. Yet for the coarser pitches 
the old tolerance formula gave too high a tolerance. Shop 
experience has revealed the production characteristics of 


thread-forming tools for rolling, cutting, and grinding 





and has given a basis for new tolerance classes which 
remedy shortcomings of the old ones. Rational nature of 
the new classes ts illustrated by Figs ind 3, which pi 

ture graphically the differences between old 1 new clas 


tolerances and allowances 


Changing From Old to New Standard Threads 


No transition dithculties from the old classes to the new 
are anticipated. The designer is free to use practically 
any combination of thread classes, new and old, that suit 
his needs 


One big reason for this is that the Unified Screw Threads 





gave rise to a new concept of thread class Class” for 


I 
merly had been misconstrued as “fit; the implication 
being that both components should have the same class 
tolerances. For instance: the tdea that a Class 2 internal 


must be used with Class 2 external, and Class 3 internal 
with Class 3 external. In the Unified Screw Threads, class 


signifies tolerance, or tolerance and allowance Fit 1s 
determined by the selected combination of classes for 
internal and external threads of mating | 

Examination of Fig. 4 discloses that old 





Class 1 can 
replaced by the combination of 1A and 1B for most prac 
tical purposes; the old Class 2, by 2A with 2B; and old 
Class 3, by 3A with 3B. To ease the transition, old Classes 
and 3, which are widely used, are temporarily being 
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Fig. 3—-New tolerances and allowances for the fine thread series 
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compared with those of the previous thread standard 








%-10 UNC 

















Ya - 28 UNF 














Fig. 4—This schematic diagram compares pitch-diameter toler- 
ances and allowances for a coarse series }-in.-10 thread of the 


is obsolete, it is given in an appendix to the standard for 
information. 

Major automobile and airplane manufacturers already 
have indicated their intentions to switch from the old 
classes to the new ones, and to change their drawings 
accordingly, except in special cases. 

The new concept of fits—selecting proper combinations 
of thread specific applications—is further 
exemplified by the way various combinations can be 
obtained with the new Classes. For instance, Class 2A 
(external thread) can be mated with Class 1B, 2B, or 3B 
(internal thread). By the same token, a Class 3B internal 
thread can be combined with Class 1A, 2A, or 3A 
external thread. The relationship between the new thread 
classes, as shown in Table I, makes this possible. 

Because the new classes are more rational and permit 
a greater variety of fits by combination of tolerance classes, 
users of threaded parts will be able to find, more easily, 
the kind of fits they want from the standard classes. By 
finding what they want in the standard, rather than order- 
ing special threads to satisfy their needs, manufacturers 
will be able to secure threaded fasteners more economically. 

The advantages the designer will gain by using the new 
American Standard tolerance classes include 

1. Speedier assembly because of an allowance, eliminat- 
ing trouble in high-cycle wrenching that occurs with chance 
combination of maximum screw and minimum nut 

2. Freedom to plate threaded parts (except those in 
Classes 3A and 3B) and thus extend their life by pre- 
venting corrosion. 

3. Interchangeability of new classes with old ones 


classes for 


Modifications for Interchangeability 


The new tolerance classes as well as other aspects of 
the new American Standard for Screw Threads reflect the 
American-British-Canadian accord on screw thread inter- 
changeability; the tolerance classes have been accepted as 
the basis for their tolerances by Britain and Canada. Those 
marked UNC and UNF are common to three countries. 
Other factors which make possible interchangeability are 
thread angle, thread form, and pitch. 

Major obstacle to British and American screw thread 
interchangeability was the thread angle. Since 1845, the 
British have used the 55-deg angle Whitworth thread with 
rounded crests and roots. The American system, developed 
by Sellers in 1864, has a thread angle of 60-deg and a 
thread form with flat crests and roots. The new accord 


84 


Unified and American series (left) and those for a fine series 
4-in.-28 thread of the new and old classes (right). 


establishes a 60-deg angle for common, straight threads 
used in the three countries. 

Differences in the root and crest shape phase of thread 
profile have been reconciled so that interchangeability of 
both British and American threads is assured, yet no 
change in thread-making practice of either country need 
be made. This is achieved because, as shown in Fig. 
1(A) and (B), the Unified Screw Thread permits either 
a flat or rounded root for the internal thread and specifies 
a rounded root for the external thread. There is provi- 
sion for a flat root, such as is produced with a new or 
unworn tool, for the external thread. Also shown in 
Fig. 1(A) is the flat crest for the internal thread and a 
flat or rounded crest for the external one. 

The British prefer the rounded form because they feel 
it prevents failures due to high stress concentrations. 
American designers favor the flat form because (1) tool- 
ing is less costly than for the round, and (2) stress con- 
siderations are unimportant in a great many screw thread 
uses. The new American System permits interchangeability 
despite the fact that Americans will continue using flat and 
truncated crests and roots while the British will continue 
using the rounded form 

Less difference actually exists between a flat and round 
crest or root than the casual observer thinks. Although 
new tooling may cut or grind a flat on the first few pieces 
produced, sharp corners soon wear or break off so that most 
threads made by the tool are rounded. Of course rolled 
threads, by the nature of the process, are rounded. 

Maximum metal limits have been set in the new standard 
so that the usual British rounded root and crest are per- 
missible. The normal, one-eighth of pitch, truncated crest 
of external threads, lies within tolerances. And the provi- 
sion permitting tool wear to the approximate contour of 
existing British practice is favorable to thread rolling, 
which forms the root by displacing the metal instead of 
removing it 

Last factor required in the new standard for interchange- 
ability is pitch. Unification of the coarse thread series has 
been completed by adoption of the 3-in. size with 12 
threads per in., as in the British Whitworth system. But 
the 4-in. 13-thread has been retained as an American 
Standard. This gives the designer a choice of either 3—12 
UNC or 3—13 NC. The fine thread series has been uni- 
fied by changing the pitch of the former American Standard 
1-in—14-thread to 12 threads per in. The British changed 
from 10 to 12 threads in the fine series. Designers desiring 
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to continue using the 1-in.—14 thread will find it under 
Special Threads in the new standard. Fine thread sizes 
below } in., those from 0.060 to 0.216 in., continue to 
be listed as NF threads; unification of them is still under 
consideration. Another new item added to the standard 
is the extra-fine pitch thread series. 

When the revised gaging standard now being prepared 
is completed, gage markings for the Unified Series will 
be identical to four places in the United States, Britain, 
and Canada. Not nil does this assure interchangeability, 
but it provides exact dimensional agreement for both 
military and civilian products. This will go far toward 
facilitating replacement and repair of Anglo-American 
equipment. 

The designer will find the new standard set up espe- 
cially to facilitate its use. Key to this simplified usage is 
the four-group division of tabulated data and formulas 
for computing size limits. Method recommended for 
spotting the desired information from the standard is for 
the designer to try to use a thread listed in the first group, 
if possible. Should none of these fill his need, he then 
should proceed to the second group, next to the third 
group, and lastly to the fourth. Purpose of this recom- 
mended method is twofold: (1) to minimize computa 
tions and (2) to promote industrywide uniform practice 

To see how the designer would proceed in his selection 
job, consider a 3-in. screw thread as an example. 

In the first group he will find the coarse (UNC and 
NC), fine, (UNF and NF), and 8-pitch series. However, 
in the }-in. size, he will find only three regular threads 
(4—12 UNC, 3—13 NC and 4—20 UNF) since the 
8-pitch series does not extend below the 1-in. size. For 
this reason, if a 13-in. thread were under consideration, the 
designer could choose among the 1}—7 UNC, the 1}— 
8 N, and the 1}—12 UNF 

But suppose he doesn’t find what he wants in the first 
group and goes to the second. Here the designer will 
find tables of selected pitch-diameter combinations in 
which several pitches are given for each diameter listed 
Tolerances are based on a 9-pitch maximum length of 
engagement. Taking the }-in. thread example, he will 
discover six pitches not listed in the first group—14, 16, 
20, 24, 28, and 32 threads per in. Since the coarse 12-pitch 
and the fine 20-pitch in the first group do not give him 


what his job calls for, his next step is to determine if one 
of these selected combinations is satisfactory. 

If the requirement is still more specialized, so that it 
cannot be satisfied by the second data group, the designer 
must resort to the third group. Assume the case on hand 
calls for these specifications: a nominal diameter of 0.50, 
36 threads per in., Classes 2A and 2B, and an 18-pitch 
length of engagement. The second group contains no data 
for such a thread. 

But he can go to so-called Step Tables in the third 
group which will furnish him with information for this 
special thread. Here he will find that: pitch-diameter 
allowance for Class 2A is 0.0010 in.; pitch-diameter toler- 
ances for Classes 2A and 2B are 0.0033 and 0.0043 in., 
respectively. These data, together with formulas in the 
appendix of the standard are all the designer needs for 
computing limits of size. 

In the event that the designer runs into a particularly 
unusual case—say a 4—80-pitch thread, he will not find 
pitch tolerances or diameters tabulated in the new standard. 
Finest 3-in. thread in the thread group is 72 threads per 
in. In this event, he must use formulas to compute the 
limits of size for the particular thread class. 

Another new item featured in the new screw thread 
standard is the listing of stress area for the various threads. 
This gives the designer the assumed area of an externally- 
threaded part for computing tensile strength. It will be 
especially helpful in design applications where stress con- 
siderations are important. For threads not in the regular 
series, stress area can be calculated from a formula based 
on the diameter midway between the mean pitch diameter 
thread. The 


and the mean minor diameter of a Class 3 


formula is: 
(eo 3 
A, = 3.1416 ( : ) 


Where: 4, Stress area, sq. in. 
Eun Mean pitch diameter, Class 3 tolerances, in 
m = Mean minor diameter, Class 3 tolerances, in 
Stress area values, as well as the other new features of 
the American Standard B1.1-1949 previously described, 
were developed as a revision of the old standard adopted in 
1935. The American Society of Mechanical Engineers 
and the Society of Automotive Engineers jointly sponsor 
the ASA Sectional Committee B1 








About that June number 


HERE ARE A FEW of the design tricks leading to lower product cost which will be included: 
e How to cut the cost of a control cabinet by making it larger. 
e How a few dollars more for a clutch can save more than twice that amount on the motor 
How the use of two motors instead of one can cut the total motor cost. 


How to pay more per V-belt yet less per V-belt drive. 


¢ How higher cost parts and materials can give a lower cost, higher quality product. 


AND MANY OTHER valuable tips will be in the June number on 


DESIGNING FOR LOWER COST 
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DYNAMIC BALANCING of rotating parts is accomplished in this machine, by addition of proper weight at the located point 


Thermosetting Plastic Lamuinates—III 


Proper application ot thermosetting plastic laminates depends 
on available shapes and tabricating methods. Properties ot 
special shapes vary somewhat trom ordinary sheet materials 


NORMAN A. SKOW 

Director ot Research, Synthane Corporation di 
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PuBING. In 
ting plastic tubing, layers of impreg- 


manufacturing thermoset 


nated paper or fabric are wound under 
heat and pressure on a mandrel cor 
responding to the inside tube diameter 
required. Rolled tubes 
after winding; 
and 


are oven-cured 


those cured under heat 


pressure are known as molded 
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tubes. Exact outside diameters are 
obtained by grinding. If desired, they 
can also be sanded and polished 

The choice between using rolled 
or molded tubes depends on several 
factors. Paper based rolled tubes gen- 
erally have better dielectric strength, 
power factor and dielectric constant 
Molded tubes usually have a lower 
percentage of moisture absorption 
Where concentricity of outside and 
inside diameters is important, rolled 
tubes are generally recommended 

Rolled and molded tubing are sup- 
plied in the following grades (prop 
erties given in Table V) 

X-—For general use where high me 
chanical strength with good punching 
and machining qualities are required 
Good electrical properties under nor- 
mal atmospheric conditions 

XX 


low 


For low moisture absorption, 
power factor and low surface 
leakage. Machines readily and has min 
imum cold flow. Rolled tubes are pre- 
ferred for punching. 

C--Good mechanical _ properties 
High compressive and impact strength 
Punches and machines easily 

CE—-Good mechanical and machin 
ing properties. Recommended in place 
of Grade C where good electrical prop 
erties are required 

L- Good mechanical 
Fine fabric gives it un 
usually easy machining qualities, par 
ticularly for fine threading and punch 
ing Operations 


prope rties 


weave base 


LE--Good mechanical and moisture 
resisting properties. Excellent machin- 
ing qualities. Good electrical proper- 
ties. Molded tubing recommended for 
electrical applications under humid 
conditions 

A-—Denser 


than paper or fabric 
base 


grades, low moisture absorption, 
heat and flame resistant 

AA-~—Properties similar to Grade A, 
except it machines more readily. Low 
moisture absorption and good dimen- 
sional stability. 

Maximum outside diameters of 
rolled tubing are in the neighborhood 
of 24 in. Molded tubes can be sup- 
plied in outside diameters up to 4 in. 
only, depending on the availability of 
the mold. Usual lengths of tubing 
are 18 and 36 in., but rolled tubing 
can be supplied in longer lengths. 
Inside diameters vary from 3 in. to 
22 in.; wall thicknesses from 0.0075 
to 2.0 in. Usual colors are natural 
and black. Tubing can also be pro- 
duced in sections other than elk 

Paper base tubes find their widest 
application in the electrical and radio 
fields. For power transformers operat- 
ing in oil or air, Grade X rolled tubes 
up to 23 in. in OD are used. Grade 
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Table V—Properties of Rolled and Molded Tubing* 


Grade X 


base base 


Fensile Strength 
psi (min 
Molded 
Rolled a 
Compressive Strength 
axial) psi (min 
Molded 15,000 15 
Rolled 10,000 12,000 
min 


000 7.500 
7.500 7,000 


O00 


Density 


g per cc 
Molded 1.2 
1.10 


Rolled 
Dielectric Strength, 0.001 
in., volts per mil (min 
Short Time Test 
Molded 
Rolled 
p by Step Test 
Molded 
Rolled 
Moist ire Absorpti n 
max). percent 
Molded 
Rolled 
Power Factor 
at 10° evcles (max 
Molded 
Rolled 
Dielectric Constant 
at 10° cycles (max 
Molded 6.0 5.5 
Rolled 5.0 5.0 


O O45 
0.040 


0.040 
0.040 


*All tests were made at room temperature, approximately 25 ¢ 


D348—4 


XX c 
Paper Pa yer Fabric 
base 


18.000 
11,000 


CI I LI \ 
Fabric Fine Fin Abestos 
hase weave paper 


fabric base 


base base 


6.500 6.000 


5.000 


5.000 


5,500 4.500 


19,000 
12,000 


18,000 
11,000 


19,000 
11,000 


12.000 
10,000 


*, foll wing AS I M Me th rd 


Paper base tubes used in above tests were 1 in. ID x 1!¢ in. OD 
Fabric base tubes used in above tests were lin. ID x 1% in. OD. 





Table VI—Properties of Molded Rods* 


Grade 


XX 


Fensile Strength 

min) psi 

approx 4 to 1 in. dia 
Flexural Strength 

(min) psi 

approx 14 to 1 in. dia 
Axial Compressive Strength 

min) psi 

approx 4 to 1 in. dia 
Water Absorption, percent 

19 in. dia (max) . 


15,000 


20,000 
1.00 


*All tests made at room temperature 


CI 


7.000 


17.000 14.009 12,000 


20,000 21,000 20,000 21,000 


2.00 1.00 1.20 0.90 


, 25 C, following ASTM Method D349-42 





X tubes are also used for brush holder 
bushings, because of their resilience 
Grade XX tubing is applied in relays, 
controllers, automatic power switches, 
and other heavy electrical apparatus. 
For renewable fuse cases, a special 
paper base grade that has a flash-proof 
fiber lining, is used. 

Where toughness is important, fab- 
ric base tubes are preferred to paper 
base. In textile applications, Grade C 
tubing is often used. However, when 
bobbins and barrels are in contact with 


delicate fibers, the smooth surface of 
Grade XX tubing is preferred. 


Rops. All molded rods are available 
in ground, buffed or varnished finish. 
Physical properties are shown in Table 
VI. Rods can be machined from sheet 
stock, and when so made their prop- 
erties generally conform to those of 
the sheet from which they are cut. 
All rods are available in natural or 
black colors. Lengths from 18 to 36 
in. in small diameters and 30 to 36 
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Table VI1I—Comparison of Standard Grade with Molded-Laminated and 
Molded-Macerated 


Standard 
Sample 


Val 


Property 


24 hr water absorption, 


ue 


percent 3x1lx in. i 
Dielectric Strength, 
short time test volts} in. thick 325 
per mil 
Tensile Strength, ASMT test 9,500 
psi sample 
Flexural Strength, psi 2x xS5Sin. 20,000 
Compressive Strength 
(flatwise 4x%4%x\% 38 ,000 
psi in. 
Izod Impact Strength Notched 
ft-lb per in. bar a2 
notch width 146x4gx2% min) 
(flatwise) in 
Specific Gravity Ix1lx Kin 1.36 
Rockwell Hardness Tx 1x yin 


M105-M110 1x 1x Min 


Grade C material used, since it is commonly specified in all three types 


Sample for 
Molded- 


Laminated 


and 
Molded- Molded- Molded 
Macerate d I aminated Mace rate d 
4in dia 
¥ in. thick 0.50 0.50 
4 in. dia Bm 
1¢ in. thick 325 260 
special shape 9,000 800 
l44xl¥x5in. 20,000 12,000 
46x4x 38,000 27 000 
in. 
notched 
molded bar, 3.2 2.0 
min 
lox 4x 2in zs 
Ix1lx in. 1.36 ] 


M105-M110 M105-M110 





in. in large diameters are available. 
Paper base rods are available in mini- 
mum diameters of 3 in. up to 13 in.; 
fabric base in minimum , Aevtlen ct of 
3/16 in. up to 4 in. Where larger 
diameters than these are required, it 
is recommended that the rod be turned 
from sheet stock. Maximum diameter 
of Grade A is limited to 1} in. and 
that of Grade AA to 4 in 


MOoLpDED-LAMINATED. Before curing, 
laminations are cut from the impreg- 
nated base materials to fit a given size 
mold. This construction is more de 
sirable and economical than standard 
shapes where the quantities involved 
are sufficient to warrant the cost of 
molds over the cost of extensive and 
intricate machining 

Many molded laminates are simple 
in curvature and shape, with a mini- 
mum of draw; thus, the molding 
make-up is simply a number of sheets, 
of a definite weight, cut to a slightly 
larger size than the finished molding 
Several types of refrigerator inner 
doors are produced by this method. 
Completion of these moldings is per 
formed by sawing or clipping to size, 
punching or drilling of holes and fin 
ishing of the edge. 

Molding make-ups sometimes consist 
of coils of materials wound to a speci- 
fied inside and outside diameter and 
having a definite weight so that no 
further processing necessary. In- 
serts can be molded in by proper 
preparation of the coil charge and 
molding powders can be used to fill 
in pry 8 bosses and heavy sections. 
Coil charges are used in molding cast- 
ers, magneto covers, gear blanks, 
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wheels, and various types of equip 
ment and machinery covers. 

Die-cut patterns of resin treated 
fabrics or paper for molded laminates 
are used in molding gear blanks, cov 
ers various types, arm 
many other parts 


of rests, and 


MOLDED-MACERATED 
part is more intricate in shape, or of 
such a design that it is not practical 
to cut laminations to fit the mold. For 
such parts the coated fabric is chopped 
into pieces from 4 in. to } in 
These pieces or flakes are placed in a 
mold of the required design and cured 


under heat and pr 


Sometimes a 


square 


essure in much the 





same way as powder molding, except 
that the cure cycle is much longer, 
because of the different type of resin. 

Macerated materials exhibit from 
50 to 75 percent of the mechanical 
strength of the corresponding laminated 
or molded-laminated grades. Since they 
have no “grain”, the strength char- 
acteristics of molded-macerated are 
more uniform than those of laminated 
construction. Variations in strength in 
different directions that do occur are 
caused by the effect of the direction of 
molding pressure upon the lay of the 
flakes in the mold 

However, with the proper size flake 
and a well designed mold, this varia- 
tion not serious. Mechanical, elec- 
trical and physical properties can be 
varied over a considerable range by 
changing resin content, cure, and type 
of filler. Thus, various properties can 
often be adjusted within limits to suit 
the needs of the user 

The test figures shown in Table VII 
should not be considered exact values 
that cannot be altered by changes in 
make-up. The or a_ greater 
amount of variation in test values is 
possible with molded-macerated as with 
straight laminated grades. For instance, 
higher tensile and transverse strength 
values can be had at the expense of 
impact strength, or better impact 
strength is possible at the expense of 
the electrical properties 

The impregnated flakes produced for 
macerated fabric do not have the flow 
of molding powder. 
Offsets, where the molding pressure is 


1S 


same 


characteristics 


not so great, may be weak or of poor 
appearance because of insufficient flow 
of resin. The normal motion of the die 
is up and down 


Side holes or under- 





NYLON SIZING bobbin cap has two parts, made of two different materials. Cap is 
made of Grade XX thin sheet; fastened to it is a Grade C postformed “spring” which 
holds the cap in place, but allows quick removal or insertion. 
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cuts can be created at additional mold 
cost, but because of flow difficulties of 
this type of material, it is preferable to 
machine sidewise holes or undercuts. 
Sidewise pins are to be avoided. The 
poor flow characteristics of the macer- 
ated pieces exert pressures which often 
fracture sidewise pins. The bulk-fac- 
tor, which is the ratio of the volume 
of material in flake form to the final 
volume in the molded form, may be 
as high as 4 to 5. Preforms can be 
made to reduce the bulk factor, and are, 
in fact, becoming more widely used 

There are many applications for 
molded-macerated grades, particularly 
among the suppliers of aviation and 
Navy equipment accessories 


COMBINED MOLDED-LAMINATED AND 
MOLDED-MACERATED. Occasionally 
molded-laminated and molded-macer- 
ated techniques are combined in one 
molding to produce desirable strength 
characteristics. 


Post-Forming 


Post-forming is a convenient means 
of obtaining a shaped piece of laminate 
without using expensive molds. Al 
though standard Grade L and Grade ¢ 
phenolformaldehyde laminates can be 
post-formed to a limited extent at ele- 
vated temperatures, special grades per- 
mit much deeper draws without tearing. 
The special grades use a fabric that 
provides stretch when needed and a 
resin that will soften on heating, yet 
can be removed from the forming die 
while still hot, and provide finished 
articles of maximum rigidity. 

Channel shaped pieces which can be 
formed by simple bending are the 
easiest to make. Box or domed shaped 
pieces require drawing and forming in 


MOLDED-MACERATED instrument case is made of Grade C 
material. Nonmetallic case holds a sensitive geophysical instru- 
ment; it resists moisture and passage of stray currents. 
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the same way that sheet metal is deep 
die drawn. 

Four steps are necessary to shape the 
flat laminate into a finished article: 
Cutting to shape, heating to a formable 
condition, shaping and cooling. The 
cutting procedure depends on the ar- 
ticle itself but generally the pieces are 
sheared, sawed, blanked or routed 

Heating is done in circulating or 
non-circulating hot air ovens, oil or 
salt baths, radiant heating ovens or by 
contact with hot plates. For proper 
forming the laminate must be heated 
under closely controlled temperature 
and time conditions. 

Most formed articles can be proc- 
essed in simple bending dies with 
hinged movement. More complicated 
parts require male and female dies 
and mechanical pressures. Drawing 
operations require tools similar to those 
used in drawing metal. A hold-down 
plate and a positive means of con- 
trolling pressure are requisites. Hard- 
wood or laminated plastic dies are 
satisfactory, except for quantity pro- 
duction. Metal wearing surfaces are 
recommended for the dies used in 
quantity production runs. The formed 
parts can be cooled in the forming die 
or in a cooling frame. 

Post-formed laminates are readily 
machined by standard fabrication 
methods. In addition, it is possible to 
incorporate ribbing. The formed pieces 
have all the properties of standard 
laminates, and when correctly engi- 
neered are more economical to produce 
and use than similar parts constructed 
of metal or molded plastics. Aircraft 
represent one class of products making 
increasing use of post-formed lam- 
inates. These materials are consider- 


ably lighter than aluminum, and help 
decrease the overall weight of the 
plane. Their vibration absorption is 
greater than aluminum, and they do 
not dent as readily. 


Design and Fabrication 


To obtain the best results from 
thermosetting plastic laminates, con- 
sideration should be given to proper 
direction of loading. In compression, 
the load should not be applied edge- 
wise (parallel to laminations) but 
rather flatwise (at right angles to 
laminations). In tension, it is better 
to apply load edgewise and with the 
grain. It should be understood that 
“grain” refers to the direction of the 
cloth warp or paper fiber, and is not 
synonymous with “‘laminations.’”” In 
flexure, load should be applied flat 
wise. Edgewise application tends to 
cause splitting. Shear resistance is best 
when load is applied flatwise. 

In designing products to be made of 
molded-laminated and molded-macer- 
ated materials, the following rules 
should be observed: Interior walls, 
webs, recesses and cavities should have 
a taper of not less than 1 degree. Taper 
on outside walls is desirable because it 
facilitates removal from the mold. 
Abrupt changes in wall thickness, and 
undercuts should be avoided. Ample 
fillets and webs improve strength of 
the piece, and reduce warpage on 
large thin sections. Radii on two sides 
of a piece should be avoided—hbetter 
on one side only. Inserts should be 
avoided if a satisfactory assembly can 
be made without them. 

Laminates can be machined with 
standard wood-or metal-working ma- 
chinery, although higlrer spindle speeds 


COMBINATION of sheet stock and tubing is used to make this 
rayon “cake” holder. Flat portions are Grade XX sheet; tubing 
is paper base phenolic. Springs are Grade L cloth base sheet. 
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HOW TO APPLY DIRECTIONAL LOADS 





COMPRESSION 


Edgewise 
(wrong) 


TENSION 


FLEXURE 


Flotwise 
(right) 


Flatwise 
(right) 


Flaotwise 


Flatwise (wrong) 


(right) 


Edgewise 
(right) 























DESIGN PRECAUTIONS FOR FABRICATED PARTS 
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TAPPING IN A BLIND HOLE 
When tapping ina blind hole, 
allow a depth of several threads 
from the bottom of the hole to 
first full thread for clearance 


Ox 


RREGULARLY SHAPED HOLES 
Avoid wherever possible, 
rregularly shaped holes unless 
the thickness of the piece per- 
mits punching. Irregularly 
shaped holes on thicker 
sections can be made, but spec- 





DISTANCE BETWEEN PUNCHED 
HOLES — The distance between 
the circumferences of punched 
holes or between the circum- 
ference of a punched hole and 
the edge of a piece should 
not be less than I> times the 
thickness of the piece 


Standard 
size cutter 





DESIGN FOR MACHINING WITH 
STANDARD TOOLS = Try to 
design parts so that machining 
can be done with standord 
tools or cutters. Specify 
standard size holes and slots 
wherever possible to dvoid 





Sa 








Satisfactory Objectionable 


HOLES PARALLEL TO LAMINATIONS — 
Avoid large holes porailel to laminations 
where subsequent pressure, as from 

O screw, might injure the piece 





al tools are required 


special tooling. 
(O 


ee 





Undesirable Preferred 


IRREGULAR COUNTER BORES 
AND RECESSES — Avoid ail 
counter bores and recesses that 
ore not round 


MILLED SLOT — Avoid stopping o milled siot 
with square corners 
slot to emerge to the surface with the 
notural contour of the cutter. "Climb" milling 
is recommended 


Correct Incorrect 


Allow the bottom of the 








ale 
ng strength 


desirable for large-s 
production. The low shea: 
of laminates permits high 
speeds and feeds with much 
pressure than required for 

allows the use of lighter and 
machine Rapid and 
fabricating is possible at surface 
as high as 1,500 fpm tor 


are eftncient 
cutting 
less tool 
metals, and 
cheaper 
tools accurate 
spec is 
drilling 
turning and 
Chiefly be 
' lam 
inates, all cutting tools must be kept 
extremely sharp, for accuracy and fin 
finish. A dull tool will allow the ma 
terial to stretch slightly before being 
cut, with the stretched portion return- 
ing to its original shape. The differ 
ence in size 1s in direct proportion to 
the thickness and grade of the laminate 
used, and it is important to compen 
sate for this reduction in diameter. 
Because of the low heat transmission 
of this material, it is necessary to com 
pensate for its natural insulating prop- 
erties when performing high speed, 


1,000 fpm for boring and 
13,000 fpm for sawing 
cause of the resiliency of 


piasth 
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confined 


must 


machining operations 
taken that the 
tool are not burned by excessive 
face speed. Air 
applied which will allow for a higher 
In confining ions 
such as deep-hole drilling, the cutting 
tool should be removed from the work 
several times during the operation. 
Whenever _ practical, 1 
tools should be used 
Where design will permit, all drill- 
ing, tapping and broaching should 
be done at right angles to the lamina- 
tions. These operations can be per- 
formed parallel with the laminations 
but must taken to prevent 
splitting. If the material is held tightly 
in a confined jig, fixture or vise, excel- 
lent results can obtained 
laminated structure of the material also 
requires care when milling at right 
angles to the laminations, as in the 
milling of gear teeth. If the material 
is not backed up with some rigid ma 
terial, delamination may occur at the 


be material 


or ricants can 
cutting speed 


ope rat 


| 
Carbide Ippe 


care be 


De 


The 


point where the cutter runs through the 
work. 
Method of fal 


thickness, gi ade 


rication depends on 


ind desired finish 


CuTTING. Depending on the grade and 
thickness, laminates can be sheared 
with a standard metal squaring shear 
of the guillotine type, or a rotary shear 
Thicknesses over 4}; can be sheared 
if the material is heated to 280 F 
With standard woodworking high- 
speed band saws, any thickness up to 
10 in. can be sawed at speeds up to 
8,000 fpm. Band sawing is recom 
mended for all material 2 in. thick and 
over, and for all irregular cutting of 
any thickness. Standard high-speed 
woodworking saw tables are used for 
circular cutting up to 13,000 fpm. 
Carbon or high-speed steel blades with- 
out set are recommended and _thick- 
nesses of material up to 2 in. can be 
accurately cut 


In. 


PUNCHING. Laminates can be readily 
punched, shaved and broached, de- 
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pending on thickness and grade of 
material. Heat is sometimes required 
prior to the punching operation. 
Standard power-driven vertical punch 
presses can be used. The design of 
the die is practically the same as for 
metal work, except that little clearance 
is allowed between the punch and die 
and the punch and stripper plate 
Extremely close tolerances cannot be 
met because of normal contraction of 
the material and thermal contraction 
when punched hot 

Punching produces a relatively 
smooth edge in thicknesses up to} 
in. For extra smoothness, especially 11 
thicknesses over ,', in., shaving shoul 
be specified. Tolerances can be hel 
closer on drilled holes than on punche: 
holes but rarely is the accuracy of a 
drilled hole necessary if the hole can 
be punched. 


1 
{ 
, 
| 


DriLuinG. Resilience and heat insula 
tion of the laminate have a noticeab'e 
effect in drill press operations. Heat 
produced by the cutting and rubbing 
action of drills and countersinks 1s 
dissipated slowly. Expansion of the 
stock caused by heat closes the hole 
slightly around the drill, resulting in a 
hole that is sometimes smaller than the 
size of the drill. Drills designed es- 
pecially for laminated plastics have 
been developed ; they have wide, highly 
polished flutes and a special spiral. 

Laminates can be — successfully 
threaded on standard equipment, using 
high-speed steel taps, dies or single 
point chasers. If possible, taps should 
be from 0.002 to 0.005 in. oversize 

Taps should be ground with a nega 
tive rake of from 0 to i0 deg. Di 
chasers used should have a 33 deg 
chamfer on the lead and a negativ« 
rake up to 10 deg. A slight chamfe 
around the hole of a piece to be tapped 
or on the outside diameter of the piece 
to be externally threaded, is recom 
mended 








SCREW MACHINE AND LATHE OPERA 
TIONS. Most screw machine and tur 
ret lathe work is performed dry, but 
for the deep hole drilling and thread 
ing, a coolant is needed. A mixturc 
consisting of 60 percent paraffin oil 
and 40 percent kerosene oil is recom 
mended 

High-speed steei, carbide, and dia 
mond tipped tools are used for lath 
operations and the tools should 
ground from 0 to 10 degrees negatiy 
rake for threading and forming. Sur 
face speed of lathe operations per 
formed on laminated plastics should be 
higher than on brass; otherwise th< 
operations performed on the two ma 
terials are similar. 
All high pressure laminates can |! 


Propuct 





ENGINEERING — May, 1949 


milled with standard high speed steel 
milling cutters, but carbide tipped cut 
ters are recommended for longer life, 
and can run up to 1,000 surface fpm 
Milling cutters should be ground with 
a negative rake of from 0 to 10 deg 
The milling operation can be per 
formed on standard metal working 
milling machines. 

Gear cutting can be performed on 
standard milling gear cutting machines, 
using high speed or tungsten tocls and 
operating at a speed of up to 400 sur 
face fpm. Feed depends on the finish 
de sired 


Finishing 
Laminates can be engraved, stamped 
or printed. The engraved impressions 
are usually filled with a white o 
colored enamel. Any type of hand o 
mechanical stamping can be done on 
laminated plastics with hardened stecl 


stamps. Branding at temperatures 
ranging up to 500 F can be success 





fully performed, using sufficient pres 
sure on the hardened steel stamp to 
obtain the desired depth of brand 
Laminates can be printed in various 
olors on standard printing presses 
A coating of protective lacquer is 
applied over the printed finish to avoid 
smearing the ink 

Laminates can be sanded on a belt 
or disk machine or ground to extremely 
close tolerances. Abrasive belts and 
disks are operated at speeds up to 200 
surface {pm 

Grinding can be done on standard 
machines at speeds up to 5,000 surface 


fpm. A coolant is generally use 
The finish desired determines the grain, 
grade and speed of the wheel 

Molded-laminated and molded 
\acerated parts are produced in fin 
ished or nearly finished forms, requir 
ing littke or no machining. Molded 
and fabricated laminates can be pol 
ished by several methods, including 
tumbling and buffing 





MOIST, hot, sulfurated atmosphere is resisted by these laminated Grade XX drier 
poles. Core of the pole is an aluminum tube for additional resistance to bending; 
impregnated phenolic paper is wound and cured directly on the metal tube. Smooth 
surface of the plastic does not snag the yarn. 




















































HIGH SPEED precision ball bearing retainers are machined from Grade L tubing. 
They replace bronze retainers because of lightweight and reduced frictional drag; little 
or no lubri-ation is required 















INSTRUMENT RECORDS on a seven in. plastic disk having a 1} in. center hole 
utilized on each side of disk surface, one disk is sufficient for 30 min of recording 


Although a band of only 14 in. is 
Top and bottom covers are com- 


posed of spot welded sheet aluminum. Complete enclosure can be removed without disturbing components which are 


mounted within frame of die cast aluminum 


Dictating Machine 
Uses Plastic Disk 


The new plastic disk Voicewriter manufactured by 
Thomas A. Edison, Inc., West Orange, N. J. fea- 
tures an indexing system whereby lengths of let- 
ters, corrections and points of interruption are 
marked on a card. For accuracy, the 1} in. band of 
impressions on the disk is amplified to a length of 
5$ in. on the index card. Record positioning is 
automatic. When the disk receptacle is closed, the 
record is drawn into place and clamped to the 
turntable. A lamp on the control panel flashes a 
warning to user should he attempt to dictate with- 
out having a disk in place. Disks can be played 
back through the dictating microphone, the built-in 
speaker or an outside speaker. A companion instru- 
ment, intended for playback only, is available for 
use by transcribing departments. 


9? 


Louvres in bottom cover admit cooling air 


Recorad’-reproducer arm 


Bushing 
} 


a 


link to 
control 


carriage 
Horseshoe clip 


RECORD-REPRODUCE ARM is driven 
carriage by means of a reducing linkage. Therefore, while full 
travel of the arm is only 13 in., the control carriage moves a dis- 
tance of 54 in. This feature permits use of an index slip which 
is long enough to give accurate indication of styl position. The 
pivot shaft of the reducing lever is supported in a bushing in 
the topplate of the machine. A horseshoe clip requires the 
pivot shaft to turn in topplate bushing, not ia lever holes. 


from the control 
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Selenium 
rectifier 






Amplifier 
section 


Drive motor 


UNIT CONSTRUCTION of the instrument is illustrated by this view of the amplifier section removed from the bot- 
tom of the frame. Similarly, almost all components of the machine are designed as subassemblies easily removed for 
replacement or repair. Amplifier chassis also acts as structural member of the instrument frame. To make chassis wiring 
neat and rigid, all small resistors and capacitors are soldered between terminals spaced properly for them 


—locking rod 





P Re Jer -reproducer Switch x 
Reducing lever f ae Switc / 
1 carriage pr Oriage 


\ \ / assernbly Flash signa/ 
oscillator tube _ 











Turntable 


Indicating farnp Locking rod 


WHEN DISK LEVER is raised, a locking rod holds the record: THE TURNTABLE does not have the customary 

ing and reproducing styli clear of the turntable. Therefore, styli spindle projecting from its upper surface. In place 
| cannot mar disks during replacement. Pushing the disk lever of a spindle a centering cone actuated by the disk 
down frees the styli provided a disk is on the table. If no disk lever secures the disk in the recording position. The 
is present, however, one end of a feeler mechanism will drop centering cone is freely mounted on the end of its 
into an annular groove in the turntable. The opposite end of shaft so that it may rotate with the turntable after 
the feeler then supports the locking bar to prevent styli from tear- clamping 
ing the rubber surface of the table. 
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pA 
“Connection between Ist and 
2nd amplifier stage 


Stationary 
contacts 


Recorda- 


reproduce 
switch 


Playback 
volume 
contro/ 


Tone 
contro/ 


INPUT CIRCUIT between microphone and the grid of switch because of the difficulty of 
the second amplifier stage is completely shielded to elimi from another This has been over 


} 


nate pickup of interference. Parts of the circuit have been — switch by making stationary contacts fl 


grouped about the chassis to show their construction. The Aluminum separators shield the moval 
critical point of a shielded circuit is usually the selector — elem: the circuit are strapped to 


Relay armatures 
Sawtooth clutch face 
Dictating Machine Drive \ 
roller 
(continued) 


TURNTABLE OPERATION is con 
trolled by a clutch, shown here in th 
engaged position. Pressing the m« 
mentary contact pushbutton in th 
microphone handle energizes the left 


hand pair of coils. The resulting move- 
ment of the armatures ratses the clutch 
fork and also throws a switch whic] 
breaks the circuit to these coils and 
connects the second pair of coils to the 
control button. The fork actuates the 
clutch slide which is a bushing riding 
freely on the drive shaft. When the 
slide drops the follower teeth into 
engagement with the clutch, the rollers 
fixed to the rotating shaft will driv 
the turntable pulley 
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Movable 
contacts 


solating one contact 
ome in the Edison 
ish with switch body 
le contacts. All heavy 
the chassis 


Clutch fork 


r~ Drive 
shaft 


Clutch 
follower 
teeth 


Clutch pulley 
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Inalex punch 


pre buttons 


lever 


| ie Sf 

PUNCH BUTTONS which are integral with control car- 
riage are used to indicate ends of letters and corrections 
on index slip. Each time control lever is moved from 
recording position, a pin and lever arrangement perforates 
the index slip. This feature enables the dictator to return 
the recording head to its exact former position. Operation 
may be resumed without possibility of cutting into existing 
impressions or waste of clean disk space. Visible below con 
trol lever is the feed lock ratchet. When lever is moved 
from reproduce to record, two pawls cause ratchet to shift 
slightly along feed screw. Thus styles cannot return to 
last recorded groove and mar it 


SLOTTED SLIDE controls the positions of the recording 
and reproducer heads. The hook at one end of the slide 
engages a short rod mounted on the bail. When the bail 
is operated, the slide moves into one of the three possible 
positions—record, neutral and playback. Rollers attached 
to the recording and reproducer heads ride on the top edge 
of the slide and are raised or lowered thereby. A centering 
spring is provided to automatically center the reproducer 
whenever it is raised from the disk. Thus, reproducer is 
kept accurately aligned with the index system 
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Contro/ carriage Feed screw 
j 


j 
/ay 
bd " Turntable 
bearing 


Clutch pulley Motion reducing fever 


Governor 


_—— Mule pulleys 


AR ao Ki.» 


CURRENT for the governor-controlled constant speed d-c 
motor is supplied by a selenium rectifier and capacitive filter 
This design permits universal operation of the machine 
on direct current or alternating current of any frequency 
without changes in wiring, switching, resistors, etc. As 
the belt drive is parallel to the motor shaft, two mule 
pulleys are built onto the motor mounting plate to turn 
the belt through 90 degrees. Sequence of inter-connected 
drive is as follows:—-motor to fan to clutch pulley to turn- 
table to control carriage to record-reproducer arm. Normal 
operating speed of the motor is 720 rpm. Speed can be 
varied to suit speech characteristics of individuals 


Poe Feed screw 


To record 
rm ce] Mi o 
eproduce — 
switch 


mechanism 


- ae 
Wis 
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\ 


To head shifting 


slide “— Contro/ /ever 


CONTROL CARRIAGE is driven by a long feed screw 
which is geared to the turntable shaft. The carriage can 
be shifted to any desired position by means of the control 
lever. The control lever also operates the bail, a semi 
cylindrical aluminum piece which is linked to the selector 
switch and the recorder-reproducer arm. After the control 
lever is thrown, the bail position is determined by a detent 
mechanism. This permits the control lever to move freely 
in the bail slot and avoids placing any drag on the drive 
system 
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Design 
Features of 
Fork Trucks 


A new fork truck manufactured by 
the Yale & Towne Mfg. Co., Phila- 
delphia, employs a telescopic hy- 
draulic cylinder to elevate the forks. 
The cylinder, which contains two pis- 
tons in place of the conventional one, 
has greatly improved the maneuvera- 
bility of the truck in areas of limited 
overhead clearance. At no time dur- 
ing a lift does the elevating mecha- 
nism project above the truck’s chan- 
nels. Also featured in Yale’s line of 
materials handling equipment are 
trucks with clamping forks and rotat- 
ing forks for special applications. 


Primary lift choin 


Sliding channel 


Sprocket 


Chain anchor bolts 


' 
f Fork carriage 


4 Secondary 
lift choin 


% 
> 


ti 
4 
y 


OVERALL HEIGHT of channels in trucks used for freight loading operations 
is limited to 83 in. for passage through standard freight car door. New telescopi: 
cylinder permits truck to enter car even when fork carriag 
primary lift position 


] P 
is cleva ed to the 
that is, when top of carriage is level with top of chan 


nels. This is not possible where the conventional single cylinder is used since 
the piston head would project above the 83 in. limit before primary lift is 
completed. Truck shown is powered by electric storage batteries. 
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TELESCOPIC HOIST CYLINDER approximately 40 in 
long effects total lift of 120 in. Primary and secondary 
pistons are cylindrical in construction and nest together in 
the closed position. Although loads on both primary and 
secondary pistons are about equal, the primary piston only 
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will operate when hydraulic pressure is first applied. The 
secondary piston will not begin its travel until the primary 
reaches a mechanical stop which prevents further exten- 
sion. This sequence of operation occurs because the primary 
piston has the larger effective area under pressure. 
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----Primary roller chain 


= i ey 


Secondary roller chain 


=e 


my 


Contro/ v 


ee et 








% 
3 








“8 1 °° 
— Selec =  aelekeid 


N= 








End of Secondary Lift 


End of Primary Lift 





Hydraulic pump 











Switch knob $i 


Contro/ler lock switch 
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ROLLER CHAINS amplify the movement of the hydraulic pis- 
tons. The pair of chains employed in the primary lift are 
fastened on one end to the fork carriage and on the other, to 
the sliding channel. When the primary piston moves upward, 
sprockets fixed to the piston head react against the chains and 
cause the carriage to rise at a speed twice that of the piston. As 
soon as the forks reach the end of the primary lift, the secondary 
piston starts to move downward. However, the secondary roller 
chains which are anchored between the stationary and sliding 
channels prevent such movement. Instead, the hydraulic cylinder 
is pushed upward. Since the cylinder is mounted on the sliding 
channel, the channel will rise also. As in the case of the primary 
lift, roller chains again contribute to the elevation of the forks. 
The secondary chains, moving upward with the sliding channel, 
pull the secondary piston head along with them. By this means, 
the sliding channel is made to rise a distance equal to twice the 
effective length of the piston. To permit use of short hose line 
and minimize flexing, hydraulic connection to the cylinder is 
made through the secondary piston 


DRIVE UNIT consists of motor, controller, gear train, brake 
and drive wheel. Unit is easily removed for repair. Two bearings 
secure the drive unit to the truck frame. A tapered roller bearing 
at the top of the housing carries the entire weight of the truck’s 
front end. Tractive forces are transmitted through a large ring 
ball bearing. Handle of drive unit controls movement of the lift 
truck. A commutator assembly is mounted at the end of the 
shaft on which the handle pivots. The other end of the shaft 
is cam-shaped and opens the spring loaded brake levers when 
the handle is moved away from its vertical or horizontal limits. 
The commutator is in the electrical control circuit and is so 
arranged that the circuit is broken when the brake is applied. 


(Continued on next 


page) 
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Fork Tracks 


(continued } 


THIS TRUCK is intended 
applications where it 1s desired t 
he forks exert a lamping action about 
the material being handled. A double 
acting hydraulic cylinder tes the 
forks. During the clk ng action, 
is a tendency for 
their pivot bolts outs 
overcome this, heavy steel 
welded to the forks. These 
gage with a slotted I 





















































DUMPING OF MATERIALS is | 
which carries a rotatable fork carriag The 
ruck of this type uses a bull 


is Cievale 


ne 


with this truck t hannels. Normally, as th id ted, tl 


conventional hain to id] r the upper and lowe: 
brake on the lower sprocket is applied 
rotate the carriage { rning etfort 1 ever, t li prockets and the fixed sprocket must 
supplied by the lift cylinde hemat tch shows the tate he fork carriage will then rotate with the fixed 


separate motor 


roller chain that controls f prock y attachments are available to adapt forks 
The carriage ts mounted on a slide tl f various types of materials 
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Three-W heel 
Car Has 


Aluminum 


Body 


Weighing approximately 2,000 Ib, 
the Davis car is powered by a 60 hp 
four cylinder engine. The single seat 
carries three passengers. When de- 
sired, the aluminum top can be re- 
moved and stored in the 
garage. Locating pins and toggle 


clamps secure the 43 lb top to the 


owner's 


car. The car is manufactured by the 
Davis Motorcar Co., Beverly Hills, 
Calif. 


frame by means of screws and bolts. 


External skins are applied to 


ALUMINUM BODY STAMPINGS do not contribute to rigidity of the car 
structure. All loads are taken by steel members in the underbody. This design 
permits complete freedom in styling the body contours. Nose and forward side 
panels are detacha>le for easy servicing 

A ROTATABLE FORK carries the single the car. This fork 
is suspended from a yoke member which extends transversely across the frame 
Each arm of the yoke pivots about a point just above the side rails 
springs support the front end weight 


front wheel of 


Two coil 
These coils are secured to the 
underside of the frame and are put into compression by plunger arms passing 
through the side rails. Steering is accomplished by a tie rod attached to the 
wheel fork. The steering gear box rides up and down with the yoke and is 
therciore connected to the siee ing column through a 
transmission, dri aft and differential convey t 


torque to rear wheels 


of the car 


niversal joint. Standard 
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DEEP DRAWN CYLINDER 


static pressure test of 3,000 psi 


must 


withstand hydro 
Round bottom has been 
replaced by ribbed shape which not only reinforces 


cylinder but enables it to stand upright 


Coined Disk Simplifies 
Extinguisher Valve 


A simple nickel part made possible the general rede- 
sign of the valve of this carbon dioxide fire extin- 
guisher. The trigger of the valve now requires less 
effort to operate. In addition, the possibility of leak- 
age of the gas under 850 psi pressure has been re- 
duced. Engineers of Walter Kidde & Co., Inc., 
Belleville, N. J., have made these improvements while 
lowering cost and simplifying manufacture. The ex- 
tinguisher features an automatic device to indicate 
when unsafe pressure causes release of gas. 
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POSSIBLE LEAKAGE POINTS have been reduced from five 
to two. Gas tightness is further assured because the disk 
determines the fit at both points. The dimensions of the 


coined disk are kept between fine tolerances 





CHIEFLY RESPONSIBLE for the efficiency and 


the new valve design is this coined nickel disk 


economy of 

This piece 
lisk and as a washer between 
The disk replaces two separate 
section in the old valve 


acts as a valve seat, a safety-« 


the valve body and cylinder 


parts and a machined 


Propuct ENGINEERING May, 


1949 




























Safety disk 

















BODY OF OLD VALVE was a com- 
plicated and expensive forging having 
three right angle bends in the escape 
path between cylinder and nozzle. The 
new design eliminates two of these 
bends and thus facilitates gas dis- 
j charge, a vital factor in extinguishers 
| The leaf spring now used to cock the 
trigger replaces the coil spring shown 
above. 





_- Valve body 



























VALVE of the old extinguisher was 
provided with an external tapered pipe 


thread. When valve was fitted to the 
cylinder, this pipe thread had a wedg- 
ing effect on the neck of the cylinder 
and tended to weaken it. The new 
valve employs an internally cut straight 
thread so that the joint actually rein- 
forces the cylinder neck. In addition, 
the valve can be removed from the 
cylinder for test and then replaced 
without effect on the tightness of the 
joint. Formerly, once the valve was 
removed, it was sometimes difficult 
to achieve a satisfactory connection 























Siphon tube 


NEW VALVE 








LESS FINGER PRESSURE is required to unseat the 
smoothly rounded plastic valve of the new extinguisher. 
The previous valve Pad a flat surface of comparatively large 
area. Greater force was needed to overcome resistance of 
carbon dioxide under pressure of 850 psi. The trigger 
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of the new valve also provides an automatic warning signal 
should the safety disk be ruptured by excess gas pressure 
When rupture occurs, the valve and stem are forced upward 
This pushes the trigger downward to bring the words 
“Replace Disk” into view. 
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Pantograph arms 


MOVEMENT of oxyacetylene torch 
and rotation of blank combine : 
torially to produce tooth contour 


The 


Cam Shape 
Determines 
Contour of 


Gear Teeth 


This machine 


automaticall, flame 
cuts gears and sprockets without the 
use of templates. A cam and panto- 
graph arrangement controls the cut- 
ting 


the tooth contour. 


mouon. The cam determines 
Adjustments are 
provided so that several hundred dif- 
ferent tooth contours may be traced 
from any one of the 20 basic cams 
The machine, which is manufactured 
by the Cogmatic Co., Milwaukee, 
can cut gears up to five ft in diameter 


and three in. thick. 


Torch height 
adjustment 


Work 


Jp spindles 
f 


Torch 
carriage 
a 


Spark slot 


torch is 


carriage which operates in ac 


hined ways The 
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: e. < “oo « ¥ 
> 4 nF 
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Ro 
table “ 


ad jus 


ith 


levers 


CAM CONTROLS 
By adj 
ide of 

ontour cam tions . 

These speed variations 
achieve a constant rate of 
sections of the tooth contour 
linkag 
of contour cam and blank size, chat 


movement of relative to t it over a 


Major speed adyju nts are by changing 


which follows contour of speed cam. For any part combinat 


rs determine nu 


Propuctr ENGINEERIN Nlay 





Rubber Pump Liner 


For Corrosive Fluids 


Gaskets and packing glands are not required in this 

pump for corrosive liquids and gases. The pump em- 

ploys a liner of molded rubber to activate the fluids and 

also to seal them from metal parts. An eccentric rotor 

within the liner causes it to “walk” around the inner 

periphery of the pump block. This creates an effective 

pumping action. Under average operating conditions, 

the liner will require replacement after approximately 

2,000 hr of service. The Vanton Pump Corp. of New , — 

York City is currently producing these pumps in capaci- IN PASSAGE through the pump, fluids are confined 


ties up to 200 gal per hour. space between rubber liner and plastic block a 


capacity is increased simply by enlarging bore of the | lock 





al ° 





poms 


ECCENTRIC SECTION in the drive shaft causes rotor to shift around 
the bore of the block. The rotor does not turn in ee to the rubber 
liner. Sealed ball bearings are inserted in each end plate and also 
etween the rotor and the shaft eccentric. 











¥ 




















GROOVES in end plates squeeze flanges of the rubber liner tightly _ MOVEMENT of the rubber ‘iner pushes fluid 
against the plastic block. This design effectively prevents the corrosive through the pump. When run dry, the device 
fluids from seeping past the body and reaching metallic surfaces. Aside can maintain a vacuum of 21 in. of mercury 
from liner flanges, the pump uses no gaskets Pump is easily dismantled for repair 
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- Contro/ va/ve 
See ere Belt pulley 
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Secondary spring~ 


GOVERNOR UNIT 








THE ARRANGEMENT of springs 
and valves in the governor unit simu- 
lates the changing rate of engagement 
of a driver-operated clutch. As the 
engine acceleratzs, the movement of 
governor weights causes the control 
valve to shift axially. The control valve 


Engine Oil 
Actuates 


Clutch Pedal 


Automatic operation of an automo- 
bile clutch pedal is made possible by 
the Autoclutch developed by the 
Laystall Engineering Co., Ltd., of 
London. The device can be installed 
on any make of car without exten- 
sive alterations. While a hydraulic 
cylinder performs the actual work of 
engaging the clutch, control of the 
operation is effected by a governor 
unit driven by the engine fan belt. 
At idling speeds, or when engine is 
stopped, a spring holds the clutch 
pedal in the disengaged position. 
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actuates a lever which is connected to 
the hydraulic cylinder. At first, the 
escape of oil through the valve ports 
determines the rate of motion. As the 
clutch faces come into engagement, 
the piston blocks these ports and the 
stiff main spring control 


valve movement. Valve and piston 
function as a unit until a limit pin 
pushes the ball valve off its seat. At 
this point, engagement of the clutch 
is rapidly completed since only the 
secondary spring opposes further con- 


slows the trol valve movement. 








Solenoid 


Cylineler . operated 
body “Brain ~ O11 valve 
inlet piston 








OIL from the engine lubricating system powers the engaging cylinder. As the 
governor unit pulls the vaive piston to the right, a port in the sleeve valve is 
uncovered. This allows oil from the inlet to flow through the upper passage 
into the space behind the main piston. The main piston pulls the clutch into 
engagement. When the engine slows down, the governor will move the valve 
piston to the left. This closes the inlet port and uncovers a drain port which 
releases the pressure on the main piston. A switch is provided on the instrument 
panel of the car to permit driver to disengage clutch while engine is operating 
at high speeds. Closing the switch causes a solenoid-operated valve piston to 
shift. This closes oil inlet and opens drain 
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Sealed Magnetic 
Drive for 


Electric Razor 


Two completely isolated electromagnets 
power the Collins Vibrazor which is intended 
for soap and lather shaving. There is no 
mechanical connection between the blade 
and the driving element. Thus, shock hazard 
is eliminated. The device, made by the New 
Electric Razor Corp. of Baltimore, can be 
immersed in water without harmful effect. 


Permanent magnet 


5 Blade platform 
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STANDARD double-edge blade oscillates at the trequency of the a-c 
supply. Amplitude of blade motion is about .025 in. on 115 volts. 





TWO IDENTICAL MOLDINGS of ethyl cellulose 
form the razor case. When cemented together, the 
lower sections of the moldings provide a water-tight 
enclosure for all current-carrying parts of the electro 
magnetic drive. Two curved springs, which hold 
the head in place, bear against indents molded into 
the upper portion of the case. The head is assem 
bled as an ordinary safety razor 


FLUX LINES passing through plastic case drive 
the blade platform through a permanent magnet 
imbedded in knurled nut. The nut screws onto a 
threaded bolt and clamps together the parts of the 
platform assembly. Two beryllium copper springs 
support the blade platform and allow it to vibrate 
along its length. 
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How the Patent Office 


Is Curing 


this article, John H. Merchant, 
Journal of the Patent 
Exam 
er for Trade-Mark Operations of 


tor of the 


ce Society and Executive 


S. Patent Othce, replies to 


suest editorial “Cures for the 
Patent Olhce’, 
November 


Toulmin, Jr 


of the 
Enginecring, 
which H. A 
what he 


with the 


Product 
1948, 1n 
oudined thought 


Patent Othice 


was 
wrong 











suggestions 
However 
operation ‘ 
Patent Oftice 
functions | 


of its important work. In this 

side of Mr. Toulmin’s art 
Cures tor the Troubles of the Pate 

Othce 
The that it 

Patent Othce from eighteen months to 

two years to 


custom 


another 


should be considered 


statement, 


letter from its 
rs who pay the bills,” is 


answer a 
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Increasing complexity of cases. 
WHY THE PATENT OFFICE IS BEHIND: More complex and detailed subject 
matter filed and claimed. 

1. Applications now are being re- be searched. Increasing numbers of 8. Development in law and regula- 
ceived at an annual rate of 65,000, patents, books and technical publica- tions, increasing the work involved in 
nearly double the 1943 rate. tions lengthen time of search. examination of applications. 

2. Time lag involved in: (a) Secur- 5. Insufficient reclassification. More 9. More rigorous prosecution of ap- 
ing authorization to hire; (b) recruit- extensive breakdown of many existing plications by solicitors and inventors, 
ing; and (c) training additional classes and subclasses needed to reduce requiring greater care in the examina- 
examiners. the number of patents classified and tion of cases. Increasing proportion of 

3. Overcrowded facilities. At present — searched in a subclass. applications filed by corporations ex- 
40 percent more personnel occupy 20 6. High proportion of new cases in perienced in their arts, compared with 
percent less space than before the war. work load. Initial actions require more _ the simpler applications generally filed 

4. Increasing volume of literature to time than subsequent actions. by individual inventors. 
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sioner, upon proper presentation of xtent and now allows atiorneys t involves invention and is entitled pro 
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It is a tedious and time-consuming task 
to search out and require the correc- 
tion of the ‘inconsistencies, inaccura- 
cies and ambiguities that creep into 
patent applications. An examiner can- 
not search or allow patents on an idea 
so obscured by verbal ‘‘foliage’’ that 
not even the trees are visible. The 
legal obscurations of patent termi 
nology are not the creations of the 
Patent Office but are inherent in our 
system, which demands that an in- 
vention be distinguished from the 
myriad of ideas already available to 
man. 

The statement made by Mr. Toul 
min—that the Patent Office must grant 
a patent unless it can find prior pat 
ents or publications showing the same 
thing—is erroneous. The Patent Of- 
fice has been upheld by the courts 
many times in refusing patents because 
no invention was involved 

According to Mr. Toulmin, the Pat- 
ent Office is in difficulty because it 
has introduced the legal point of view 
on matters that are purely engineer- 
ing and scientific; also that there is 
no need for a man to be a lawyer to 
answer the simple engineering ques- 
tions of whether the invention is new 
or old. This comment is not well 
taken. Approximately 95 percent of 
the examiners of patent applications 
have engineering degrees; entrance re- 
quirements for the position of ex 
aminer now demand such technical 
education. However, many examiners 
also have legal degrees which are al- 
most invariably obtained by going to 
school after hours. Legal training is 
desirable, since the granting of patents 
is governed by law, and the patent 
examiner deals with patent attorneys, 
or other persons with some formal 
legal training. 

Mr. Toulmin discusses “dual pros 
ecution”’—prosecution of an applica- 
tion by more than one division of the 
Patent Office—a practice abolished on 
November 12, 1948. The practice 
of “patentability reports’ has been 
substituted; this retains some of the 
good features of dual prosecution but 
avoids such objectionable practices as 
an attorney receiving an action on cer- 
tain claims from more than one Pri- 
mary Examiner. Under the new pro 
cedure, the entire Office action is em- 
bodied in one paper which incorpo- 
rates the reports of all divisions con- 
cerned 

Complains Mr. Toulmin . the 
basis of determining invention is left 
to the individual taste and prejudice 
of the examiners’ so that ‘the standard 
of invention varies all over the lot 
and no one can predict what is going 
to be done because there are no clear- 
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cut rules for decision.” This is un 
warranted. It is the right of any in- 
ventor to appeal from the decision of 
an examiner to the Board of Appeals. 
Decisions of the Board form a stand- 
ard of invention in the same manner 
that previous decisions of the courts 
define the law. Also, five Supervisory 
Examiners are assigned to assure uni- 
formity in the work of the 71 exam 
ining divisions of the Patent Office. 

Criticism of confusion arising from 
the allegedly large turnover among 
examiners is not valid today. The 
promotional policy advocated by th 
present Commissioner, and established 
by additional appropriations by Con- 
gress, has so stabilized the force that 
in the past six months there have been 
only 26 resignations by examiners—} 
of 1 percent—-to accept positions in 
outside industry 

Another “trouble” ascribed to the 
Patent Office is that it ‘does not fol 
low its own rules and statutes which 
require the inventor to state with his 
application what he knows to be the 
closest patents, publications and prior 
uses, and how his invention is new.” 
There is no rule or statute that makes 
such a requirement. The author may 
possibly have in mind statute R.S 
i888, which, after requiring a com 
plete description of the invention, fur 
ther states: and in the case of 
a machine he shall explain the prin 
ciple thereof, and the best mode in 
which he has contemplated applying 
that principle so as to distinguish it 
from other inventions.” This is not 
the requirement described in Mr. Toul- 
min’s article 

Similarly without foundation in fact 
is the statement that the U.S. Statuate 
requires that the Patent Office 
should be given a lead as to the closest 
subject matter so that they can first 
determine whether the apy 
new on the admitted material and 
then be guided into any other close 
material in the same neighborhood.” 

Mr. Toulmin’s “‘specialized search- 
ing’’ proposal is an old expedient that 
was tried in the Patent Office 
seven or eight years ago. In this pro 
cedure, searching of applications and 
writing of 


application is 


about 


actions were assigned to 





two different groups of examiners. 
The first group examined the case and 
made the search; the second group was 
supposed to rely on the search made 
by the first group, examine the ap- 
plication and write the office action. 
It was given a trial in Division 15 of 
the Office, the theory being to have 
lower-salaried examiners in the first 
group and higher-salaried employes in 
the second group. There were dupli- 
cations of effort, and the resulting 
bottlenecks causing the system to be 
discarded in three months 

It is charged in Mr. Toulmin’s 
article that “that term ‘subdivision of 
labor’ is wholly unknown and resented 
in the Patent Office.’” This is the very 
subdivision of labor’’ that Mr. Toul- 
min complains of when he attacks the 
practice of dual prosecution Under 
Mr. Toulmin’s plan of using three 
men, one to search, one to specialize 
in checking the legal questions, and 
one to specialize in making the deci- 
sion on anticipation and conduct the 
correspondence, the application would 
have to be read by at least two men. In 
some cases, reports from the searcher 
and legal specialist to the correspond 
ent would also have to be prepared 

Mr. Toulmin makes the following 
statement: “The Patent 
Office starts regarding itself as a large 
corporation set up to make money and 
give its customers service, the quicker 
the business will become efficient and 
pay a profit.” The primary function 
of the Patent Office, as outlined by 
the Constitution of the United States 
and as carried on for over a hundred 
years, is “to promote the progress of 
science and the useful arts.’ Would 
it appear to be to the best interests 
of the country to change this aim now ? 
Of course, the Patent Office should 
be run efficiently, but the profit from 
the patent system cannot be measured 
merely in terms of dollars and cents 
We must look beyond this, to our in- 
dustrial development, increased leisure, 
and higher standard of living 


Eprror’s Note: For Mr. Toulmin’s 
comments on these Patent Office 
views, see the Readers Letters se 
tion of next month's Propuct ENGI- 
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Improving Bolt Performance 


Photoelastic investigation of stresses in bolts shows that stress 
concentration can be reduced significantly by modifying the con- 
tour between bolt head and bolt body, and by annular grooving. 


ARTHUR R. ANDERSON 


Consulting Engineer 


BECAUSE of its complicated system of 
stress, the selection of bolt size has been 
largely a matter of experience. When 
a bolt fails, a larger size or a stronger 
material is selected. But is this neces 
sarily the only approach to the 
problem ? 

Photoelastic investigation indicates 
that the removal of metal from some 
parts of a nut or bolt will increase 
strength substantially. Perhaps the 
best way of increasing the dynamic 
strength of fasteners is to reshape them 
for better stress distribution. 

Stress concentrations at sharp corners 
and sectional discontinuities are partic- 
ularly serious in dynamically loaded 
machine components. Threaded fast- 
eners such as bolts suffer from stress 
concentrations because of sudden sec- 
tional changes in the threads and at 
the juncture of the body and head. 
The stress distribution is further com- 
plicated, and indeed aggravated, by 
the sudden transition of tension stress 
in the bolt body to compression stress 
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in the head and the nut. It is apparent 
that the bolt must elongate with 
tension; yet on the other hand the nut 
and the periphery of the bolt head are 
compressed by stresses of opposite 
character. Thus, the incompatibility 
of strain in the bolt adjacent to the nut 
and head causes conditions of stress too 
complex to be determined by ordinary 
analysis. 

A study of the nature of stress dis- 
tribution in bolts was made by the 
writer in the Research Department of 
the Bauer & Schaurte Screw Company 
in Nuess/Rhine, Germany before the 
war. A simple photoelastic polar- 
iscope was built, using a pair of ten 
inch Polaroid discs. The apparatus, 
pictured in Fig. 1, consisted of an 
optical bench salvaged from an old 
metalascope, a mercury vapor lamp 
with filter, a pair of condensing lenses, 
Polaroid discs, and a simple loading 
frame. q 


Test Method 


Fatigue tests had shown that fail- 
ures in bolts were prevalent in two 
locations: 1. The junction at the bolt 





and head; 2. through the first or second 
engaged thread in the nut. Accord- 
ingly, these areas were studied with 
plastic models of bolts and nuts loaded 
in the frame as shown in Fig. 2 
Although the two-dimensional models 
tested did not conform rigorously to 
the three-dimensional system of stress 
in the bolt and nut, it was observed 
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Fig. 2—Loading frame for applying the 
load to the model of bolt and nut. 
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Fig. 3—Isochromatic photograph, and Fig. 4—Isochromatics and curve of stres fig. S—Isochromatics and stress concen 
curve of stress concentration fact 7¢ concentration factors with the bolt diame tration factors, conical section of 40 deg 
mm dia bolt with 5 mm fillet radius a ter reduced to 50 mm and 15 deg conical below the head. Stress distribution has 
head. Derived from pattern above section added to shank below the head been somewhat improved by the change 
£10 if x loaded bolt un gn the tension stress in 
I photoelasti de .) yr 1 1\ 1 | 1y does not s i \ ul 
fatigue fracture locatu ‘ 1 Val ot a gradua pression if the head tension stress 1S 
n fro olt body to head, tl ( gradually transformed to com 
; lel w in accordance with Fig ess along a curved section 
Stress Distributions ee nde chal 15 d DT ly parabolic in shape. With 
To ly t I n WV f g a conical section und sition of this type, the maximum 
‘ athe 1 head. From the photoelastic pi > was reduced to 
ody vas plotted showing a rage tension stress in the bolt body 
1¢ lel Was prey 1 \ x factor of stress concet tion . 
ya ith of ind n ountif » IO the Stresses in 
{ of 5 it th yt )| ) To 1y es n in 
rly i the | I ‘ In | ( g It threads ¢€ ig by 
ochroma p ol i 1 1 t 1¢ | y s 1 
rve of stres i alt ) 1 MA p ed | 
with reference t e ave 1 uthougt once hows r hotoc | 
he bolt Fro ) t oO t \ ) { le nd th S yf ) 
tha he stress suddenly s tro inters ym of th onica t s t ) | v 
factor of unity in the bol ly te nd the bolt body reads 
maximum of 5.75 near th 1d] i final step, the mo Was g From tl of the stress concer 
the fillet Apparently th | f essed transition from bod ition factors it e seen that th 
seemingly generous radius 1 head as shown in Fig. 6. W in the root of th nd engage 
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Fig. 6—Isochromatics and stress concen 
tration factors, recessed transition section 
with parabolic contour. Tensile stresses are 


eased gradually reducing concentrations 


thread amounts to nearly ten times th 
average tension in the bolt. From 
shape of the curve it is evident that 
tendency of the bolt to 
tor the 
insatisfactory distribution of stress in 
the threads. The peak stress in the 
engaged thread, as 


elongate 


nut to compress, produces an 


and second 
shown by the photoelastic data, ex 
plains why many fractures in dynam 
ally loaded bolts take place at this lo 
tion in the threaded section 

To 
the bolt threads and the engaged 
a groove was cut in the nut as shown 
in Fig. 8. With this design, the firs 
three engaged threads of the nut are 
under this 
section of the nut to elongate together 
with the bolt From the stress concen 
tration 
that a much better distribution of stress 


first 


alleviate the stress condition in 
nut, 


tension loading allowing 


curve of Fig. 8, it can be seea 
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tration factors at thread roots of bolt with 
regular nut. The first few 


Isochromatics and stress concen- 


threads cause 


severe stress concentrations in the bolt 


ppreciabie rc 


“— = 


stress concentra 


tion Indoubtedly, this design could 
be modified for further substantial im 
provement 

It should be recognized that a photo 
elastic study of this kind does not yield 
juantitative data for the 
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Fig. 8—Isochromatics and stress concer 
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CENTRAL UNIT that delivers heavy lubricating oil at desired temperature, pressure, and quality to bearings and reduction gears 
The filter assures a supply of clean lubricant to the sliding parts, rotating parts, valves and packings in the machine system 


Depth and Space Type Filters 


For Fluid Systems in Machines 


Fundamental principles and considerations that govern the selec- 
tion and application of a satisfactory filter for removing harmful 


contaminant solids from liquids in lubricating systems and 


coolant systems. The discussion includes the advantages and 
limitations of the several filter types, and also the merits of full 
flow filtration in recirculating systems. 


D. H. VAN VLECK 


Manager, Sales Engineering Div., 
Cuno Engineering Corporation 


HyYDRAULICALLY OPERATED MA 
CHINES, machines that are lubricated 
with force feed systems, and machines 
that are equipped with coolant han 
dling lines, all include in their design 
the selection of a filter system for the 
protection of their sliding parts, ro- 
tating parts, valves and packings. Un- 
less the proper filter is used, the 
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results may be disappointing. In the 
selection of a filter, therefore, it is 
important to know how different types 
operate, what they filter and how ma- 
chine requirements influence the selec- 
tion of a suitable type 

In this discussion, the word “‘filter’’ 
denotes any mechanical device that 
separates solids from liquids by using 
a difference in size as the basic prin- 
ciple of operation. Thus the term 
“filter” includes devices that employ 
elements such as stacked disks, slat 


ens, wire cloth, textile fabrics and 
textile bats 

As used here, the term “‘filter’’ does 
not include centrifuges because they 


lepend on a 


difference in specific 
gravity for operation. Neither does it 
include tables used in ore concentra- 
tron processes th it operate by means of 
surfaces and an auxiliary 
vil ratory motion Nor does it include 
methods used in the chemical industry 
for separating and recovering solids 
from liquids 

Sometimes filters do more than 
separate solids from liquids, but not 
often. Occasionally a filter may separ- 
ate two fluids from each other, but 
only under carefully controlled condi- 
tions and when the fluids are not misc- 
ible. In a mixture of gasoline and 
water, only that portion of the water 
that is not in solution may be removed 
by a filter. The action may not be filter- 


} 
grooved 
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ing, but may result from the difference 
in other physical properties such as 
surface tension. True separation by fil- 
tering is dependent only on a difference 
in size. 

Sometimes filters do not do all that 
is expected of them because this vital 
point of the nature of the solid is over- 
looked. Some so called solids are only 
solids by comparison. Some gummy 
materials, such as some breakdown 
products in lubricating oils, are actual- 
ly fluids though of such high viscosity 
as to be thought of as solids. A filter 
may not remove these to the extent 
anticipated, and thus be blamed for 
poor performance, whereas it has been 
expected to do something not the prop- 
er function of a filter. Fortunately, 
a filter can often be used for this type 
of separation by proper control of 
operating conditions. 

Filters remove three kinds of solids, 
namely, abrasives, fibers and jelly like 
constituents, from hydraulic fluids and 
lubricating oils 

Abrasives are hard solid particles, 
usually irregular in shape. Suspended 
in a moving fluid, abrasives cut and 
wear away metallic Also, 
they can break down oil films on lubri 
cate d 


surfaces 
surfaces. They cut valve seats 
and passages, orifice and nozzle open- 
ings, thus upsetting fluid flow lines, 
| patterns and other 
operational conditions 


spray desirable 
Sources of 
abrasives are foundry and core sand 
in new machines, shop dirt, fly ash, 


cinders, 


grinding slush and airborne 


Sticky gums and jelly-like constitu 
ents are nonabrasive, but they plug in- 


let and outlet openings of passages 
thus blocking or restricting normal 
flow Also they act as binders that 
retain abrasives. The sources of these 


many, but principally 
they are reaction products of chemical 





ontaminants in hydraulic and lubri 
iting fluids 
Among th ers, lint is the chief 
iffer ~ It interferes with fluid flow 
y plugging passages and by providing 
Supporting structure for abrasives 


nad gums. 


When these contaminants are pr 


es 
; I 

ent separately in a liquid, they can be 
readily removed with a filter designed 
specifically But 
usually they are all present in a vari 
hI! 


abie 


for the purpose 


mixture, thus the selection of the 
proper filter is difficult 
Types of Filters 
Filters may be grouped into two 
general classes: Depth types, and space 
types 
DeptH Types are those that offer a 


relatively long and tortuous path to 
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Fig. 1—(A) Depth type filter. (B) Replaceable cartridge having a controlled graded 
depth density. Structure at inlet surface is more open than that at the discharge surtace 


of fluids. Solids are 
stopped by becoming entangled within 
the mass of the filtering structure. The 


the passage 


structure may be a fiber mass, either 
treated or untreated: a ceramic block; 


or a precoat. 

Fiber of 
packed fibrous materials, usually in the 
form of a cartridge, Fig. 1. Included 
in the materials used are felts, woven 
extiles, blotting papers, and cellulose 


pac ks 


Ceram 


mass structures onsist 


tures are baked clay 
While they 
metal 

be grouped here since they are 
functionally the same as the cerami 


structures. 


struc 
| orous elements 


ic, the 


are not 


ran elements 





porous 





Precoats build up a temporary filter 
ing bed on a supporting structure such 
as wire cloth, canvass duck, or paper 
A filter aid such as certain types of 
clay, diatomaceous earth, or a special 
proprietary material is mixed in appro- 
priate proportions with the fluid to be 
filtered. When the mixture is passed 
through a filter, a cake or bed of the 
filter aid and the solids to be removed 
is formed on the supporting structure. 
The filter aid keeps the cake open 
enough to pass tne liquid but dense 
enough to stop filterable material. 


This bed must established before 


effective filtration can be started. This 
precoating ot the supporting structure 
is done by circulating the charge long 


enough to establish the cake and until 


the desired clarity of filtrate is ol 
tained. In the precoat run, the solids 
will not be effectively removed 


In cleaning the filter, 


the bed, the cake is removed from the 


which destroys 


supporting structure by k-flowing 
or by disassembling the filter and 
manually stripping the cake. Preco 
filters usually require auxiliary equiy 


ment such as mixing tanks for addin 
the filter aid, circulating pumps, and 
hange-over valves. A or 

tinuous operation is difficult to obtain 


tomatic con 


Type filters are designed to of 
a relatively clear and straight path 


for the 


SPACE 
fer 
passage of fluid, and to stop 
solids that are too large to enter the 
opening offered. Exan of 
filters are: Screen, bag 
scraper, comb and b 

Screen, bag and pot types include all 
the conventional pot types, simplex or 
duplex, ranging in size from thimble 





S| ace 
type en, pot, 
uckwashing types 


strainers to large trash pots. Their 
common characteristic is that they 
must be removed from service for 


113 











(A) Comb type filter 


Bypass valve.__ 





One turn of handle 
cleans filter *. 








Fig. 2--Space type filter with stacked disks for a filtering structure. Space between 
disks is cleaned by combing. (C) A method of building a pump and filter into a machine 








cleaning. These types are used mo us type of fil ( 
juently since they ar inexpensive tuel or hydraulic oil service 
ut as filtering devices their efficiency The ext of imber o 
is low yf filters indicates that there is r 
Scraper types et ) g of | ose filte The designer's t 
parallel bars or slats, usually flat. Co to itch the filter to the jo 
pared with screens they are to unong the many types, he must 
clean. Cleaning is done by raking o he one filter that has the best « 
scraping. In other designs, a wire o nation of the required char 
ribbon wound cylindrical element is yr filt iy oO the nin 
employed that is cleaned by scraping — present it P lar fluid 
the upstream surface with a doctor or . , 
scraper blade. Removal of Abrasives 
Comb types use the same filtering Abrasives alone in a liquid 
mediums as the raper removed most efficiently by filter 


comb types, however, the sp 
tween the bars is cleaned by « 
rather than surface 


Fig. 2, 


only, thus cleaning is more posit 


Structurally similar to the cylin 


ribbon or wire wound types are the 


backwashing types that are cleaned 


by reverse flow, Fig. 3. The a 
however, does not know of any 
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by rotating disks 


™~. 
Ss set max 


0, ——ed 
ai ATARI LSS 
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ill lillie» 
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Unit is cleared 


Fixed cleaner 


past clearer blades yo gem 
‘ 





size of partich that 
can poss through + 


(B) Detail of cleaner blade 
and disk assembly 






— 


(C) Disk type filter with integral pump 


3 
Rotating spindle 


_Filtered pressure-o// 
to ol! bearing surfaces 











part those in 


have no moving 


} 1 


ve ants and cutting oils ar xampl 
drical = fluids in which abrasives alone 


1 complicated by the presence of 
ithor, significant quantity of gums and | 
appli Practically all the depth type 





moving parts are located down-stream 


from the filter medium. Grinder 


found. Filtering such liquids is seld 





are ethaent in removing abrasives 
alone. They are not more widely used 
because their dirt holding Capacity is 
limited. In the replacement element 
types, the cost of elements is high in 
terms of gallons filtered. In precoat 
types, the operating charges are high 
because of the necessity of frequently 
rebuilding the filter bed 

Space type filters are not as thorough 
in removing abrasives as are the depth 
types. Space types are more widely 
used, however, because of a more 
favorable balance between cost and 
performance. 

Screen or non-cleaning space type 


filters usually do not perform well, 


because if the screen is fine enough 


to do any good it blinds too easily 
Replacement and maintenance costs 
consequently are high. Economically, 
types with cloth bag elements are less 
expensive and are more easily handled 
Ali bag types, however, are uneco 
nomic when large volumes of dirt are 
to be removed 

Scraper and comb types are not 
suited to the removal of abrasives 
chiefly because they cause excessive 
wear of the cleaning mechanism. Main 
costs are therefore r l 





tenance 
high 

Fluid backwash types offer the most 
satisfactory solution for liquids con 
taining abrasives alone. High initial 
ost is a deterrent, but low maintenance 


operating charges frequently over 
ome the first cost factor. This type ot 








filter is often employed in large and 
central system installations 
Removal of Gums 

When the problem Is not cor 
cated by the presence of a 
sives or fibrous material, wal 
of gums, jellies or sticky constituents 
is not difficult. It can be done to son 
extent by almost any type of filter, 
some are more effective than others 

Depth types in general have a dis 
advantage in that tl fine tortuous 





1 
passages | come sealed of with an 





impervious layer of slime. This laye 

when {i 

is able O} 
Tow y to 
plaster is sometimes overbalanced by 


the high degree of removal of solids 
it omplished The use of such filters 
in by-pass hook-ups is one economi 


lit t 
solution 


to the problems of getting 
depth filter quality to a partial degree 
and still keep costs down 

The fiber mass depth type filter 


yroup prot a I 





y 





g ly finds its best field in 
the removal of gums and “goo”. The 
wide range of fibers available, having 
many different characteristics, make 
possible many variations in filter struc- 

re and mediums. The most effective 
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filters of the fiber mass group are those 
that have a graded density, that is, at 
the surface first presented to the fluid 
the structure is more porous or open 
and shades off to a tighter or more 
dense structure at the discharge face, 
Fig. 1. The greater the degree of 
graded depth density, the greater is the 
resistance offered to plastering by gums 
and jelly-like constituents. 

Ceramic filters are reasonably good 
in removing gums and goos, but be 
ause of the difficulty of controlling 
porosity little can be obtained in the 
way of graded density. Because of their 
uniform density, they plaster easily. 
Unless justified by some chemical or 
adsorptive action, ceramic filters are 
infrequently used when the principal 
contaminant is gum and goo. 

Precoat filters are notably effective 
in removing gum and goo. The filter 
aid when properly applied prevents 
plastering by maintaining a porous 
medium up to the limits of the capacity 
of the filter. Because of high operating 
costs, this type of filtration is only 
used when other more inexpensive 
methods are inadequate 

Space type filters, used for the re- 
moval of and goo, should be 
readily cleanable to avoid excessive 
plastering. To be effective, they must 
be operated at low ratings. 

Screens and bags cannot be cleaned 
while in operation. If operated at low 
rates, they plaster quickly and blind 
off, thus making removal and clean- 
ing or replacement necessary. If 
erated at high 


gums 


op- 
the amorphous 


nature of the solids permits shape de 


rates 





formation so that they can squeeze 
through. 
Scraper types do better than bag 


and screens because plastering, at least 
on the outer face, can be prevented by 
scraper action. The outer portion of 
those particles that have gained partial 
off by 
the scraper thus permitting the inner 
If the cut particle can 


passage, however, may be « 





P rtions to pass 


not proceed, it remains as a plug at 
that point. Plugged openings may re 
sult in a loss of capacity sufficient to 


make necessary a m 





Ire positive clean 
ing by removal or replacement 

Knife combing of the passage slots 
insures restoration of full initial capac 
ity after each combing. With cleaners 
properly shaped, cut-offs are combed 


out and not pushed through. In com 
mon with all space types, and par 


ticularly edge types, flow velocities 
must be kept low to avoid distorting 
amorphous materials so that they cat 
pass. 

Backwashing types are not readily 
cleaned of gummy materials, because 
cleaning is not mechanically positive 
No concentrated force can be brought 
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resistance, since 
the cleaning liquid seeks the path of 
least resistance. Consequently, plug- 


ging once started grows rapidly. 


to bear on a point ot 


Removal of Fibers 

With liquids not contaminated by 
the presence of either abrasives or 
gums, the removal of fibers is not dif- 
ficult. Since this problem is seldom 
met with outside of paper mills and 
wool washing plants, it will not be 
discussed here. The use of depth type 
filters can solve the problem; also the 
use of space types except those that 
backwash with reverse flow. 


Combinations of Contaminants 


In practice, unfortunately, it is a 
rare event when only one of the three 
contaminants is present in a 
liquid, except in grinder coolant and 
paper stock. The contaminants occur 
as a family that dislikes to be separated 
from each other. Each has characteris- 
tics that make it difficult for one filter 
or for three filters 
any one contaminain 
together. 


basic 


either to remove 


t singly or all three 


Two objections arise to the use of 
three filters, one for each type of con 


tamination: (1) The designer wants 





only one filter, and (2) the difficulty 
in deciding which contaminant will be 
removed first. 

Assume the particular liquid to be 
filtered contains lint, abrasives and a 
generous amount of sti ky constituents. 
A screen will stop the lints and fibers, 
but the gummy materials will cling to 
the filtered lints and thus stop flow. A 
fiber mass depth type filter will remove 
the gums, but the abrasives will load 
the element while the fibers will pro- 
vide an additional support structure 
upon which the gums will plaster. An 
edge type with combs will remove the 
gums and fibers, but the abrasives will 
wear away the cleaning or combing 
mechanism. A depth backwash type 
will remove the until the 
gums and fibers stop flow and make 
cleaning difficult. 

When the three basic contaminants 
are present, it is obvious no filter nor 
any group of three filters will over 
a length of time perform satisfactorily 
when removing all contaminants 
filter for any 
particular application, the contamina- 
tion to be removed must be evaluated 
in two ways: (1) What are the rela- 
tive proportions of the amounts of 
each contaminant? (2) What is the 


abrasives 


To select a suitable 














egua/s the 
o/fference be- 
tween wire 
Aiameter--- 
and the 
thread pitch — 








(A) 





Spacing --- 


Ribs of cage 











7 _- Rotating backwash nozzle 
| Pressure within this nozz/e, 
' induced by the recirculating 
pump, loosens the deposit 
oF solids from the filter 
surface and cornpletely 
\ clears the filtering area 


+= Recirce lating pump 
Draws filtered fluid 
from the filter discharge 
and returns it to the 
system through the 
“4 nozzle. Thus there is 
nro loss of backwash 
Fluid 


Enlargement of 
section at A-A 
showing how the 
accurate spacing 
of Filter 1s ob- 
taired 


(B) 








Fig. 3—Wire wound cage filtering structure with backwashing arrangement. Cage has 
radial slots. Wire is wound in a screw thread groove cut on periphery of the cage. 
Space between wires determines fineness of filtration or particle size that can pass. 
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effect of each contaminant on the sys- 
tem or machine that is to be protected ? 

Answers to these questions will gov 
ern the choice of filter type to be ap 
= in any specific problem. The 
irst rule is to select a filter that will 
remove those contaminants that are 
most objectionable, and then tolerate 
those that are relatively harmless 

Any fluid fed to any machine, of 
course, should be as free of contamina- 
tion as is possible. The evaluation 
consists of determining how much cost 
can be justified in obtaining this ob 
jective. In general, it does not pay to 
do more than remove all particles that 
could become lodged in the smallest 
fluid passage, which includes running 
clearance between moving parts 

A maximum clear opening through 
medium of one-half the size 
smallest machine clearance, as 
bal- 
ance between cost and degree of filtra 
Finer filtration is, of course, de 
but is likely to 

For example, there is little economic 
justification for filtering oil to a 
microns for a large sleeve bearing hav 


clearance of 


the filter 
of the 
1 rule, approaches the economic 
tion 

sirable be too costly 


lew 


ing a 0.008 to 0.010 1n 
Ihe few particles that would pass a 
t opening of 0.004 to 0.005 1n 
should also pass the clearance with 
t] damage to the earing If cost 
. n important f yr, finer filt 
10 ight De 1cSl 1€ ) Old 


g the oil filn 








j Ss 1ast ification stly both 
¢ of fi 10 1 of \ 
P i a 9 
carbon or « O eous ma 
i ih B ) Talk 
it oO of the oil he 
thro nti «K S wa g | 
In st f legree of { F 
bens me 
a spaced f | ) 
y iv pa 
I Clocity low I \ 
l « gl » | A 
Op} 1 | Oo 
Th Y et stopped se 
nearer the particle size approaches th 
ize of the filter opening. TI ph no 
enon is analogous to that observe 
when trying to throw stones through 
a chicken wire fence: a stone half 


the size 
through 

Doubling the 
without increasing the 
filter or element, does not increase the 
Yet by virtue of the lower velo 


of the openings rarely 


spacing of a 


size 
cost 
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ity no practical loss of degree of filtra 
tion is experienced; in some applica 
tions performance has been improved. 
The same improvement might be ob- 
tained by keeping the velocity low and 


ising finer spacing, but the filter 
would have to be larger and conse 
quently would cost more 

Using spacings that seem at first 


glance to be coarser than desirable 1s 
even more practical in recirculation 
systems. Using the chicken wire anal- 
ogy again, assume that 100 stones each 
one half the size of the wire openin 
are thrown. Maybe 20 through 
and 80 are stopped. In a recirculation 
system, the 20 that go through come 









ZO 





ip for a second pass and on the same 
basis 4 go through. A wire opening 
that could not be = gu teed to 
stop one stone will in 3 passes stop 


them all 


One of the controversial poin 
oncerning the appli ation of filters 
s the relative merits and demerits of 

















hypothetical 100 percent filter on a 
by-pass system that handles 10 percent 
of the flow. In the first ten cycles, 10 
lb of sludge will have been added, so 
that in this period the average in- 
crease of sludge content of the system 
is about 5 lb. Averaging the ten 
cycles, the filter will remove about 10 
percent of the 5 lb, or a 4 lb, per 
cycle. In ten cycles, the filter will re- 
10 J or 5 lb of sludge from 
the system, leaving 5 lb in the system 
The sludge content in the system will 
increase up to about the 25th cycle 
to 10 lb. In subsequent the 
filter will remove lirt as fast as 
it is added, but the 
tain 10 lb of sludge 
If in 
is equip ved with a full 


move 


cycles 

the 
+ ] 

system will con 


engine 
100 per 
cent perfect filter, 1 lh of dirt will be 
added and 1 Ib of dirt will be re 
moved per cycle. Thus 


the increase 
in sludge concentration will be zero 
since 


the same system the 
: flow 


no filter is 100 percent per 











full flow filtration as compared to by fect, it would be more practical to as 
pass filtration on recirculating systems sume that the by-pass filter ts only 80 
such as for lube and hydraulic appl percent efficient in removing the sludg 
itions. About two years ago a projec fed to it. On this basis, every 10 It 
was sponsored and tests we re con of oil must contain 1} |b of sludge 
lucted at the Armour Research Fo fore di 2: is fast as it is 
lation to determine which thod was rduced. At n he sys 
superior m will contain of dirt 
In these tests, a series of sma’l diesel Because of economi sons 
ngines were operated under duplicate engine applications ould not justify 
conditions for 360 hours and then he cost of an 80 percent efficient full 
lisassembled and measured for we flow fil of a siz large enough to 
Also, periodic oil analyses were made handle 100 lb of oil per cycl As 
o determine acidity 1 ne then that economically the appli 
insolubles content wa on will justify a full flow fil th 
not provided with was s 40 percent efficient in t f 
provided with a conver ler ibility to remov ludge. Then w 
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ition; and suf ycle, a slud ontent of 2} 
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Fig. 1—Wire-type gun sprays 22 Ib per hr of atomized steel or stainless steel. This unit sprays consistently and without attention 





Designing with Metallized Structures 


Metals applied by w ire-type spray guns give specialized proper 


ties in local areas. Such properties include improved lubricating 


qualities, good resistance to wear and corrosion, low cost and 


improved electrical properties. To be 


must be sprayed over properly prepared 


JOHN E. WAKEFIELD 


Metallizing Engineering Company 


IMPROVED LUBRICATING QUALITIES 
high resistance to wear and corrosion 
good electrical characteristics, lower 
frictional heat production, and lower 
cost are some of the advantages that 
metallizing offers to the design engi 
neer. Typical uses of this process in 
clude protection of turbine shaft pack 
ing sections with metallized Monel 
and stainless steel, copper on carbon 
brushes and resistors, and metals ap 
May, 1949 
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iluminur 1 é 
coatings, from 0.010 to 0.025 


Heavy 


in can 


decre ASC 


l circuits. In 


successtul, these metals 


surfaces. 


lielectric panels for producing 
the las applica 


tallizing eliminates the expen 


dious wiring and soldering 
ard circuits 

sections that might be dis 
by the heat of hot dipping pro 


re metallized with zin 

n or lead without damag 
be applied on tanks, vapor 
rs and similar products, giving 


much longer protection 


Mode 


rn metallizing is done with 








wire-type netal spray g shown 
n Fig. 1 Me | Wit I red 
OI 10 ly y 1 | 
I 1d ge [ ya 
fl € Metal leaves th 1¢ 
) yf ) globule ( 
ne work \ » 1 py 
nph. Because of the he { gl 
lo \ they 
ooling almo ly \ the 
ten particle the 1e} 
too flatten out, keying into t 
| les. Particles are held ether 
y this physi al interlocking, by 
ementation ind f 4 ing 
Th he stru yt sprayed al 
ynsists of sma nd ir flatte ed 
particles, oxides and void 
Physical Properties 
POROSITY Porosity varies with the 


metal and the degree of atomization, 
which is in inverse proportion to the 
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speed wire is fed through the gun 
Porosity can be demonstrated by redu 
tion in specific gravity resulting from 
spraying, as shown in Table I 

Porosity is advantageous in some 
applications and detrimental in others 
On shaft where 
qualities are important, 
coatings absorb and hol 
quantities of lubricant, tl operating 
with considerably less friction than the 
same metals in solid form. The pores 
also allow | | 
particles loosened in wearing-in of 
lubricated surfaces. Both factors con 
tribute to the excellent wear res 
ance of sprayed metals 

Porosity 1s 


rosion 


surfaces, lubricating 





escape of small metallic 


a limiting factor in cor 
protection. Metals 
electrochemically 
will not protect un 
1}. 





that are 
. , 
ithodic to the base 
less the coatings can 
a 1 
Fortunately, son 


be physi ally sealed 


of the cathodic coatings can be sealed 


tin and lead by lightly blasting with 
round steel shot 


steei can 


Monel and stainless 


seal d by 


sometimes De 
saturating the coatings in raw tung oil 


or linseed oil mixed with 5 percent by 


volume of cobalt liquid drier. Oth 
materials, such as special wax sealers 
are effective for some applications 


However, the sealer itself must be un 





Table I—Specific Gravity of Sprayed 
Metals 





Spraved at normal commercial speeds 
P t 
is Original 
Meral \ 
Aluminum 2 40% 4] 
Babbitt (Tin 71 
Brass (Y« ‘ 7 442 
Bronze (Tot 7 461 
7.555 “44 
Sta ox (92 y 





Steel (0.01 





Table I1—Shrinkage of Sprayed 


Metals 





Trade Na ( 
\ ( 
1 ( ( " 
( (uy 
( ( OO14 





11S 


affected by the corrosive element. 
Therefore, the most promising met- 
als to be sprayed for corrosion protec- 


tion are anodic to the base. In steel 


products, this means aluminum and 
zinc. Although slightly porous, these 
metals protect iron and steel by “‘sacri 


ficing’’ themselves electrochemically. 
TENSILE STRENGTH AND SHRINKAGI 
Tensile strengths of sprayed metals are 
reduced because of their peculiar struc- 
ture. This prohibits metallizing for 
bearing races and similar surfaces, on 
which there is line or point rolling 
action. Similarly, tensile strength of 
sprayed metals is too low for threads 
and gear teeth 

However, tensile strength of sprayed 
coatings is seldom a factor for bearing 
and packing surfaces on shafts, spin- 
dles and other mechanical parts. If 
tensile strength of the base is sufficient 
for the load, the coating is free to 
perform its function 

Large power plant valve stems were 
originally designed to take a heavy 
bronze sleeve for corrosion protection 
Wall thickness was 4 in., with 5 in. 
OD, the steel stems were 4 in. OD. 
Redesigned with sprayed aluminum 
iron bronze, the stems are 43 in. with 
1 in. on the radius metallized. Over- 
all strength of the stems was increased, 
and the operation was much faster and 
less expensive 

Shrinkage of 


sprayed metals is 
usually more important than tengile 
strength. High shrinkage metals when 
ipplied in heavy coatings, 0.060 in. or 
tend to crack Table II lists the 
comparative shrinkage of several com- 
mon sprayed steels and stainless steel 
The harder, high carbon steels and 
high-chrome, medium-carbon 


more, 


stainless 


; 1 
steel have little tendency to shrink 





ily ichined steels usually ha 
SI characteristics. Those with 
inkage must usually be ground 
i iy be detrimental, but sin he 
1 netals have grea w S 
well iS low shr nk ive he 
| I { If grindit > fa es 
not available and vy co 
led, th Ik of th ating Cal 
of low shrink, hard il 1 the 
fir S fa ) sO I 


STRENGTH 


COMPRESSIVI 
ilable 


Hgures are av. on mp 
strengths of sprayed metals: how 


ests on different metals indicate 
: 





minor red n } th 
Hilo ul Y y ! ‘ 
‘ Tl ) S neg oO 
\ } n np] 
spray or ‘ x ¢ 
ct . ak cal 
1S \ 12 ) Oo 








race fit sections, brake drums and simi 


lar surfaces subye to compressive 
loads 
Impact. Oxides and voids, and the 


as the particles land and 


chilling efte a 
] ayed metal coatings 


cool make all S} 








brit Brittleness is more severe in the 

harder metals than in the sotter ones 

The latter. | a ida, } 
Ne 1atter, iOwWCVC!I ATC aU 1 





for purely mechanical 


Sprayed metals will not withstand 
direct impact, and should never be ap 
plied to surfaces such as valve seats 


in internal combustion engines, cat 


However, 


parts ot! 


surfaces, dies and punches 





mechanical 


direct 


there are few 

than these which take 

Eccentrics as crankshaft 
, 


for xample, can sy 
successfully 


impa 


such throws 


metallized quit 


SHEAR. Reduced tensile strength and 
mechanical bonding make sprayed 
metals unsatisfactory for applications 
such 


collars 


where shear stresses are 
threads, gear teeth and 
Narrow, sharp edges are not 


spots for metallizing 


great, 
thrust 


good 


Lubrication and Wear 

Because of the ability of sprayed 
metal coatings to absorb and hold larg 
quantities of oil, they operate with 
considerably less friction than ordinary 
metals. Table III 
duction in friction. 

When lubrication is critical, sprayed 
In textile 


illustrates this re 


metals should be considered 








machinery, where large quantities of 
lubricants cannot be u of 
spoilage journals nd 





materially re 
duce wear and maintenance 

Wear resistance of sprayed metals is 
consistently higher than for the same 
metals in rolled Sprayed 0.10 
carbon steel is more wear-resistant than 


Chilling 


soaked in graphited oil 


form 


ordinary 0.10 carbon tion 





from the spraying operation plus a 
slight increase in carbon content ac- 
ount for this effect For ple 
0.40 carbor ordinary for 
fairly iSV » machine Spraved 0.4 
on ste isso n 1 that tt 
wchined with cemented carbid BS 
Hardness tests are seful only for 
: ernese 
nparing one sprayed metal with 
B iuse of oxides and yds 
these tests measure porosity and par 
le cohesion much more le 


than part 


1 
hardness. Only a micro-hardness test 


will give any real indication of th 
particle hardness, which more than 

ating hardness, determines wearing 
characteristics and resistance to abra 
sion. In Table IV, for example, the 
Rockwell hardness for 0.80 irbon 
steel (Sprasteel 80) 1 1 as C-37 
to C-39. How particles 
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Table 111—Coefficients of Fric 








tion Obtained on Sprayed Metal 





2 in. dia shaft run in con plete bearings of white metal, under oil pressure 
Plain Oil Colloidal Graphite Oil 
Hard raved Hardened Spraved 
Load psi reel Steel Steel 
$45 fpm 
250 0 0107 0 0030 0.0021 
S00 O OO835 0.00255 
400 0 0095 0 00675 
500 O O1A 
550 0.0201 0 0124 0.0200 0 0097 
700 0 0152 0 O117 
750 0.0248 
SOO 
850 
900 0 .02s¢ O 0174 0.0132 
1,000 0.021 0 OL865 0.0136 
1,050 0 023% 
1,200 0.02375 
250 0.0184 0.013¢ 
1,300 0.0234 
1,400 0 .O174 0.0128 
1,600 O.O1785 0.0120 
1.850 0 O18 0.0112 
2,000 0.0179 0 0103 
261 fpm 
200 0 0067 0 OO5 
250 0 0061 O 0076 
550 0 0131 0 0111 0 01175 0 0098 
750 0 0147 
SOO 0.0169 
S50 0 0112 0 0102 
1,000 0.0183 0 0149 
1,150 0.0093 0 OO7S 
1,250 0.017¢ 0 01525 
1.450 0 OOS65 0 0061 
1,500 0.0140 
1.550 0.0160 
1,750 O O152 
1,800 O.O15¢ O 0074 0.0039 
2,000 0 O15 0.00745 0.0029 
200 0 O10 0 OOSS 0.0057 
350 O 02485 0.0209 O.O175 
800 0.02475 0.0202 0.0156 
1,000 0 .027¢ 0.0222 0.0162 
1,300 0.0318 0.02525 0 0169 
1,500 0.03125 0 0250 0 0161 
1,750 0.0331 0 0265 0 0147 
2,000 0 0352 0.0292 0 0143 
of this material are close to C-67. conductivity of the same 


Sprayed metals have greater wear re 
sistance than would be expected from 
hardness readings. This is supported 
by field experience as well as laboratory 
tests in which sprayed steel crank- 
shafts and hardened steel shafts were 
run in white metal bearings. When 
the oil supply was intentionally cut 
off, the hardened steel cranks froze in 
less than 3 hr. The sprayed crank 
shafts averaged more than 20 addi- 
tional hr of operation before seizure 


Electrical Properties 
Electrical characteristics of sprayed 
metals are affected by the presence 
oxides. In general, conductivity varies 
from about 40 to 70 percent of the 


ot 
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metals in 
rolled form. Oxides of some metals 
are fairly conductive, so that compari- 
son can only be made for individual 
metals. 

Resistance is similarly affected, vary- 
ing from about 150 to 200 percent of 
solid metals. Also, speed of spraying 
determines the degree of atomization. 
which affects electrical characteristics. 

One sprayed metal that is little 


affected by these factors is silver. The 
characteristics of sprayed silver are 
quite close to solid silver Actual 


porosity is the only variable 


Corrosion Resistance 


On surfaces that operate in packing, 


such as pump packing sleeves and hy- 





draulic press rams, hard sprayed stain- 
less steel is a satisfactory and economi 
cal solution; this applies to many me 
chanical parts that are subjected to a 
combination of wear and corrosion 
On structural steel products, advan- 
metallizing stem from the 
thicknesses to which coatings can b 
built up. With zinc and aluminun 
the protection obtained is in direct 
proportion to the thickness of the pro 
tective coating. It is not much more 
expensive to apply 0.010 in. than 
0.005 in. of sprayed zinc. Cost of 
preparation is the same for both, so 
that costs do not increase in proportior 
to the thickness. Either 
sprayed zinc would give greater pro 
tection than galvanizing, where 0.0005 
to 0.002 in. thick coatings are usual 


tages of 


coating Oo 


Preparation and Design 


Selection of a method of preparing 
surfaces for metallizing is of primary 
importance. One of three types of 
treatment is necessarv on the for 


first layer of 


t 
base 
suitable anchoring of the 
particles 

1. The surface must be mechanically 
roughened, in a manner that provides 


“anchors” into which the particles can 


lock themsels es 

2. The surface must be preheated, to 
fuse the particles more completely 

3. An undercoat, which also pro 
vides ‘‘anchors’’, must be applied to the 
base o 

Any two or all three of these 


methods can be used in combination 
PRODUCT In 
bearing or packing surfaces 
shafts, the best method is first thread 
ing with a special square threading 
tool, 0.045 to 0.050 in Threads 
to 0.020 1n deep except 
ast iron where the depth should 
0.025 to 0.030 in 


MECHANICAI 
. 


prep if 
on 
1 1 





wide 


are cut 0.015 
on 
be from Threads 
should be s stopped at least 
ms away from any shoulders. After 
threading or grooving, a special knurl 


ing tool, consisting of 5 saw-like blades 





rted or 


, In 


produces an 


with staggered tooth set, prod 





Table IV 


Hardness of Sprayed 


Metals 
Metal Rockwell Hardness 

Aluminum H-72 
Babbitt Tin H-58 

Bronze (Tobu F-78 to F-79 
Copper F-78 to F-79 
Monel F-78 to F-79 
Nickel F-&6 to F-88 
Stainless (]8—8 B-78 to B-80 
Stainless (Cr-Carbon C-31 to C-33 
Steel (0.10 Carbon B-89 to B-91 
Steel (0.80 Carbon C-37 to C 
Tin H-10 

Zinc H-4¢ 
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Fig. 2 


a special square tool, and then knurling 


cc 


EEEEPELEEEEL 


42433 





Preparation of bearing surfaces for metallizing is done by first threading with 
The latter is accomplished with a special tool 


consisting of five saw-like blades with teeth set staggered to produce an irregular cut 


irregular cut. Fig. 2 shows a sample 
y this method. This 
undercut below the 
Original diameter to allow for the coat- 


1g thickness 


shaft prepared 


shaft had to be 


However, as shown in 


If 
Fig. 3 proper design can often obviate 


undercutting 


For lighter loads, however, a faster 


method ts to use a 60 deg 


threadir 
ool to produ e a 24-30 pitch 





| thread, 
followed by the special knurling oj 
Threads can be 0.010 ta 0.0 


PD 


Cylindrical surfaces can pe pre 


pared by mechanical roughening and 
an under applied — electrically 


Equipment used for the electrical de 








posit is available commercially 

A third method of surface prepara 
tion is a recent development, a result 
of research now being conducted on 
sprayed ils. In the new method a 
metal is sprayed with an ordinary 




















met ng gun, and bonds itself firmly 
to a retallic surfaces ex ept opper 
ind its alloys. Principal advantages 
€ €ase 1 1 of application. 
on the 
a wire iS 
ins¢ d er 0.0015 
to 0.002 1 yn the sur- 
f It to highly 
I lished r \ ire 
perfectly 1 surf 
; sed 
metals 
The r 
lerci 
inuo 
bearing 


However, this method is not recom- 


mended on interrupted surfaces, since 
the shear stress on the bond is con- 


siderable; regular threading should be 


used 
Any surface to be metallized must b 
clean. In all methods, 


metal is re 
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moved from the base, exposing a clean 
surface before any work is done 
Preparation should be completed with- 
in 1 to 4 hr of 


time between 


new 
spraying. A longer 
cleaning and spraying 
permits oxidation of the base and a 
poor bond results 

On mechanical parts wh 
ylindrical, such as lathe ways and gibs 
threading methods cannot generally be 


used; the electrical method of bonding 


PCa ae ER Re Oe ' 
IS Satis: actory pat cula iF where Coa 
ings thicker than 0.040 in. are to be 
applied Irregular and flat surfaces 


an often b 


self -t 


1oneE 


€ prepared with the sprayed 
nding cleaning 1s 
xy sand blasting. This method ts 


1040 


Y indercoat, if 
} 
adequate for coatings less than 


in. thick 


A low shrink metal can be applied 


Fig. 3 





over almost any 


However, 


type of 


preparation 
heavy 


where coatings of 


high shrink metals are needed, the 
strongest possible bond should be 
made. These include square thread 


with special knurling V-thread with 
knurling. and V-thread and electrical 
or sprayed undercoat 
Thickness of the spraye 
should be at least 0.010 in 
than the 
this 
On surfaces that 


oaung 
J greater 
mawimuty il le wear 
maximum allowabdie Wear, 


prevents rupture of the coating 





operate 1 earings 


} 


or packing, the coating should be cat 
{ beyond 


ri€< both ends of the wear 


There are 
where any 


ELECTRICAL PRODUCTS 

few electrical applications 
of the aforementioned methods of pre 
| In fact, many 


electrical applications for metallizing 


yaration could be used 


are on materials which need no prepar 
ation beyond cleanliness. For example, 
rayed copper | 1s readily to car 


poncs 
bon; 18 or 20 gage copper ts sprayed 





directly onto the carbon, producing a 


finely textured 
| 


nections can 


coating to which con- 

e soldered 

On glass and ceramics, the base ma 

terial is preheated to produce 

bond. Heating tron 

sufficient for application of al 
I 


a tusion 
150 to 600 F is 


iminum 








or zin f coatings of higher melting 
point metals such as copper are de sired, 
zinc or aluminum can be apy {as an 

ndercoat, after which almost her 
metal can be sprayed. Glass or cet S 





an also be prepared by blasting with 


sand or other abrasives. For plastics 


than blasting 
molded in the 


rather 
alone grooves sho ild be 
panel, in the desired 


and dielectrics 


pattern. Then 





Metallizing a turbine shaft: Top, preparation by grooving and knurling; 


center, metallized with high chrome-nickel steel; bottom, finish ground after metallizing. 
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the 
nd 


And 


entire suriace is blasted, sprayed 
ground, leaving metal only in the 
£rooves 

Mass production of electrical cir 
cults by metallizing is discussed in an 
article on page 141, April 1948 Prop 
UCT ENGINEERING 


STRUCTURAL STEEL Fo: 


} , 
corrosion protection, blasting with sand 


PRODUCTS 


or angular steel grit is the only prac 
Almost all such 


protection 1s 


tical preparation 


corrosion accomplished 
aluminum, tin or lead, aj 
plied in fairly thin coatings. Since th 
thickness will vary from 0.003 to al 


with zinc, 





ADOU 

0.025 in., not so strong a bond 
needed 

W! a lo il ondit Ons I lake i 

Er ee: tie 
cult to blast adequately, bond 1S 
ERE | 

an De in reased con IC ably DY pl 
ing flash undercoat of 0.001 
0.002 in. of sprayed steel rh 


particularly necessary for surfaces ai 
are entirely immersed, and where 
tin or lead are 


to Ne 


to be applied 


ost Considezations 





llizing reduces 


throuch 
naterials for original fabrica 


Saving 


cost 
saving of! 
in time, 


ot m. 


and often a red 


and finishing 





hining 


A paper company that manufactures 
its own rolls originally made them of 


stainless steel tubing with ends plugged 


ee eecn 
and journals inserted: cost of pa h roll 
was close to 600 dollars. By using 
iron pipe and applying a 'y in. coating 
of 18-8 sprayed stainless steel, the 
cost was reduced to 310 dollars per 
roll, with satisfactory protection 
In the single siage turbine, I 1, 








Sicainlc 


0.8 lb of high chrome, nickel 


steel suthces for the gland zones on 
each shaft. If made entirely of stain 
less steel, each shaft would have used 


about 58 Ib of this expensive material 


This particular application also invol 
ves a saving in time Stainless steel 
does not machine as readily as mild 
steel. Ona shaft with several different 





machining 1s much fast 
when only the gland zones are of stain 


| 
less steel 


diameters 


Preparation for metallizing 
is made a part of the rough 
shaft is sprayed anc 
inclu les the 


operation; the 
nn il 
teel sections 

High speed of deposition of metal- 
lizing also reduce Compared 
with 3 to 4 Ib of steel applied in an 
hour by welding, a modern metallizing 
gun easily deposiis 20 Ib. Comparison 
with electroplating enhances the value 
of metallizing stil! more. For example, 
it took 4 to 5 days to chrome plate 
0.040 in. on 59 in Prepar 
and spraying these with 
medium chrome, medium carbon stain 


1 
finishing stainless 


costs 


dia rings 


ing rings 


less steel took 7 hr and 40 min each 
Also, the bond under the sprayed stain 
less steel was much stron 
Special Adaptations 
When metal parts are to joined 
to porcelain produ ts, metallizing 1s 
valuable. Copper ts sprayed on ind 
metal parts can be soldered | 
Speed nuts are metallized with zinc 
oO 1 production |! A | ' S 
heat treated, they ave blasted with 
ingular steel grit. Placed tn wi h 
| kets set on revolviny rollers, they 
ire spra ed with anpro: ely 0 5 





Fig. 4 
(see Fig 
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Cost reduction through metallizing was achieved in this single stage turbine 
3). Sprayed on gland areas only, about 57 Ib of stainless steel was saved. 











ee ‘> si 
a we ad S95 - o~ Se 5s ‘ 
ph Medal §. Cex carne. Hos 
Fig. 5—Merallized structure of steel sur- 


face, prepared with a newly developed 
alloy, which is sprayed on prior to metal- 
lizing. At the top is shown the layer of 
sprayed 0.10 carbon steel; in the center ts 
the sprayed surface treatment, which 
makes a smooth bond with the cold-rolled 
shown below 


steel shaft, 


in. of zinc. Operation ts much faster 
than cadmium plating, and standard 
salt spray showed that 


gives longer protection 


tests 


the zm 


Metallized coatings of aluminum on 
| 


cloth are used in prod tion of radio 


capacitors, giving advantages of high 
apacity ratio, reduction in size, and 
stronger tabs for electrical connections 
These special aluminum tabs are in 


serted in the fabric before it is metal- 
lized 

Metallizing is also applied for re 
Melting cru 
covers, pyrometer 


salt pots and similar equipment 


sistance to heat oxidation 
ibles, annealing 
tubes 
can be effectively protected 
ess consists mainly of the 


of aluminum, special alloys and a pro 


The pro 


application 


per sealer. While articles so treated 
will not equal the life of alloy parts 
they will outlast unprotected steel parts 
many times, giving a compromise be 
tween cost and extreme length of life 

Discovery of th self-bonding 
sprayed undercoat previously men 


tioned has led to two or three oth 


it has been 


- 
yider alun 


possibilities. In the past, 
almost impossible to 
and magnesium 


undercoat 


ps 
S 


inum 





The  self-bonding 
attaches itself firmly to both 
of these materials. A flash coating of 
sprayed copper then makes it possible 
to easily solder these two materials 

It is also possible now to apply coat 
ings of hard, wear-resistant steels or 
stainless steel to aluminum or magne 
sium bases. It seems likely, therefore, 
that the use of both will greatly in- 
crease in the near future, especially for 
lightweight and wear-resistant parts 
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Joining Sheet Metal Parts 


Methods of attaching rods, tubing and sheet metal parts in permanent 





FIG. 1—For butting sheet metal parts at 
or near a right angle. Two or more tabs 
are required 








FIG. 2—For applications similar to Fig 
1, but where inaccessibility forbids use of 


bulky tools 








FIG. 4—For use as in Fig. 2, but where 
vreater rigidity Is needed 















































e 
FIG. 4—For permanent attachment of FIG. 5—For positioning shouldered rods — FIG. 6—For temporary support of rods 
parallel sections. Material must be quar- in sheet metal. Center-punch as well as or tubes. Jaws are sprung open during 
ter-hard or softer “nicking” punch can be used. installation and removal. 
a 
r= 
A 
BP 
\ ge 
se 
FIG. 7—For semi-rigid attachment. In- FIG. 8—For permanent location of rod FIG. 9—For temporary positioning of 
stallation can be permanent or temporary, in tube. Dents are made after rod is in rods in sheet metal. Slots in rod prevent 
depending on roundness of rod end and place. Axial movement can be obtained axial movement 
‘springiness” of teeth. by lengthening recess 
wocccesess 
55 
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oe 
) ERWIN RAUSCH 
Without Fasteners _ eee 
seneral Automouve Specialty Co., Inc 
or temporary assemblies without using bolts, screws or rivets. 
I 3 § 














FIG 10—For permanent assemblies FIG. 11—For attachment of recessed, FIG. 12—For closing the end(s) of cylin- 
where split forming die can be applied solid metallic or non-metallic parts in drical parts. ‘“Toothed” section permits 
on one or both sides of sheet. thick-sectioned cylindrical parts. removal of cap, “solid” section does not 














¢ FIG. 13—For bavonet-type electrical fittings. FIG. 14- 
Sleeve and mounting bracket can be moditied ductors. 
to sult requirements, 


For supporting electrical con- FIG. 15—For permanent assem- 
blies requiring relative move- 
ment, but minimum rigidity. 





7 i} 
se 








of 
ont FIG. 16—For temporary use as spacer FIG. 17—For attachment of cover to FIG. 18 
Sheet holes can be round or rectangular. channel or similar assemblies. 


For recessing sheet metal plates 
in rectangular housings 
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Significant Strength of Steels 





In the Design of Machine Parts—II] 


Effects of the cold working, surface hardening, and plating processes on the strength 


of materials used for machine parts. Relationship between fatigue strength and 


life expectancy in service is correlated, and a practical method of constructing dia 


grams is described for obtaining allowable stress values for any finite life.* 


CHARLES LIPSON 


Consultant 
G. C. NOLL 


Engineer, The Thew Shovel 


L. S. CLOCK 


Applied Mechanics Dept 


Project Company 


University of Detr 


IN ADDITION to the fact liscussed 
in Part I of 
ENGINEERING, April 1949, 


the significant 


Propuc . 


this article, 


strengtl 





is influenced by the surface 


pro esses which € applic { to im 
prove one or more of the properties 
of the material. In most instances the 
pro SS IS use primar ly to increase 
properties such as wear and corrosion 


resistance 


The 


commonly 


1. Cold working (Shot peening 


cold rolling, hing) 
Surface hardening (Carbur 
izing, nitri yaniding, flame 





tion hardenir 
(Chromium, — zit 


irdening, 
3. Plating 
admium ) 
} | 

1 WOrKING the 


ned beyond the yield 


1 to flow 









i] re Les 

or the 5 1 liz 1 
the } ial 
hard ng 1 ) x it 
du ity 1s ex 1 and nN € 

ly I 1 ‘ | } 
Sul ack Of 1 lity wea he 
naterial, especially in fatigue loadin 
Heating after cold working tends to 
ee + acts cf ld det cam 
rel 1€ ete yf Old working 
rhe higher the temperature the great 


the reliet 
In cold rolling the outer 
the material is compressed. In col 


stretching the ined 


Inea 


surface of 
steel is stri beyond 
the yield point. In shot peening, the 
part is subjected to a blast of chilled 
iron or steel shot from a ro 


tating wheel or emitting from a nozzle 


coming 


© The mat 1l in this ticle hag beer atracted 
rom th hors’ manuscript ‘‘Factora of Strees 
and Ntirer which % s0un pu she t 
bot form 
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Table I—Effect of Cold Working on the Endurance Limit 


























R Tre t Pr 2 
: : ro ( Work Col 
SHO! NIN 
\E 1020 Pla \s | Polished 
AF 1045 Plate Normal Polished ll 
SAE 1050 Plate As rol Polishe 22 
SAF \4340 Stand Quencl i dra Polishe 18 
Ni-Cr-Mo Standa Cart Po € + 
All Bar Harde Polishes 2 
\| Bar Har M r ) 
SAE 1020 Plat As Hor roll 34 
AF 1045 Pla I arden Hort rolled 0 
Rail Ra As Hot rolled ) 
0.65¢ Wir \s a H rolled + 
AE 109 W As Hort rolled 
Ni-Cr-M Standa Car Hotr 
NE 9470 S i Car H ll ( 
NI 4() Car H | 
NI} As Q \ 100 
Co OLLIN 
\F 1045 Bar I 
\F 1045 Bore " ¢ I 
SAF 1045 B ' ere P 
SAF 1045 Ma 
SAF 1045 \tat ) 
SAE 1045 Mact 
AF 1 ) Pres \I 
IN Pres Ma 1K 
).35 ¢ Threa Ma 
0.20 ¢ Bars { 7 
Co 11N 
W Pa I 
$9 ( Bar \s Ma 
( tanda \s roll H 
Wir P H } 
Ot these processes shot peening has spe ens th oO ponding 1 is€ 
been most widely used to increase is from 30 to 50 p it, and fo 
fatigue strength forged parts 100 percent. This g 
Sufficient data are not available to | trend is also apparent in notched 
warrant specific conclusions as to the specimens although the percentage of 


beneficial effect of cold 
t} faticu trengtl But data taker 
he tatigue strengtn lata taken 
from var Table I, indi 


that for shot peening the effect 


working on 
10us sources, A 

varies 
with the surface of the member before 
the Thus in un 
notched specimens, the increase in the 
fatigue strength for polished specimens 


process is applied 


seldom exceeds 20 percent, often it is 
less than 10 percent. For hot rolled 


nent is higher 


Improve 


HARDENING In surface 
surface Of a 


SURFACI 
hardening, the 
to a depth ranging 
thousandths to } in. or 
This localized hardening results in a 
hard surface layer commonly known 
as the case, and a softer interior known 
Although the hardening 


4 


par 1s 
1ardened trom a 


} 
few more 


as the ore 
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is usually applied to provide a long 
wearing surface, the process affects 
the strength of the part, particularly 


under fatigue loading 


In estimating the significant strength 




















for surface treated parts the obvious 
question arises: What hardness (case 
or core) does one use in determining 
the proper significant strength? 
Although the hardness distribution 
over the cross-section does not consist 
of two levels (uniform high hardness 
in the case, with a drop to a lower 
uniform hardness in the core), this 
Nei ders! may he onservatively used 
in practical design. Since significant 
st noth (allowable stress) is propos 
tional hardness, once the hardness 
dis tion is established ve distri 
bution of allowable stresses is known 
The fi tep in determining 
whether the case or the core hardness 
should be used in determining allow 
able esses for surface treated parts 
1S sup IPOse ipplie 1 stress oO 
h illowable stresses. Fro | l 
and it noted that tailure 
Oo s eith isc Oo n h co 
lepending on the type of loading and 
the absence or presence of a notch. In 
turn, the zone oO! fatiure letermines 
whether the case or 1 ) should 
be used in estimating the allowable 
ad fe ro 
——s wabie rn Sots ed 
é har 7 ne 4 
4h bab BA A DL Unnotched 
— ——_ bar 
" 
ra 
i a om 
VT TTT + rales 
i}|] the re 
H | 
— 
Rss Soe re 





2. Notched bar, 


evere notch 
7 € 

riginates 
the se 








4 4 b 4b A A 3. Notched bar, 


milled notch 
_fFa lure 
originates 
in the case 
or in the core 





{ 











Fig. 1—Failure of surface treated parts 
under axial loading. 
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Table Il—Fatigue Strength of Carburized Unnotched Specimens 


Hardness 








Endurance Limit 


Endurance Limit 








































































Steel, Diameter of Case of Specimens of Specimens 
SAE Test Specimen, | Depth Cc Cc Determined from | Estimated from 
Ase ore, . Ine 
in in R, BHN Test, psi Core Hardness, 
psi 
2330 0 0.041) 61 495 157,000 147,000 
2330 0 0.030 63 514 147 ,000 139,000 
0 0 25 0.031 61 514 113 "000 139,000 
l 0.25 0 O41 60 341 120,000 119,000 
0.25 0041) 60 | 341 108000 119,000 
3] 0.25 0 O41 60 302 105 ,000 108 ,O00 
2345 Q 25 0 OF 60 197 101.000 70,000 
3] 0.25 ( ) 197 I8 500 63 ,000 
stresses for a particular surf tre 1 ost nens. For sharp notches the crite- 
t ion of significant strength will be the 
For example, in an unnotched hardness of th S fc irburized 
yecte o bending, the hardness o parts 
e core is the criterion of the sig Tests on led | [ e that 
nificant strength. While tor L he end naffected | 
i severe notch the h iness of the surface for nnotche re) nod- 
isc should be sca na ining 1 hed st " s €2 ry 
allowable stress. It is obvio I g 
significant tress ( ppile 1 on t ‘ “ } 
Figs. 1 and 2) that shoul € CO ran ( he 
ed with the Sl mican streng { oing cons O to rmin 
vill be different for vo ba illowable s 5 F 
In the unnotched | (f y appl | ng i re 
i oO D; th signin nt s s “ 10 1 € iken ) nce 
stres - ne poin Tres} 2 
ipproximately to th inction of th 
ise and core. This s obviously Applied rensile stress 
lower than the correspond! nominal ---A/lowable stress deterrrined 
s e stress a on ited from l from s ‘ribution 
. ni wal aie Wf 
conventional equations I or Tc/] § tUnnotched bar 
In a bar with a severe notch the sig r 
nificant stress is obtained by mul 4 
iplyi the nominal stress at the S { 
ot the notch by the fatigue stress con 
centration factor \ 
The fatigue stress data presented ---- , 
: . . ‘ or, tes 
in Table II refer to unnotched speci ae 
r the re 
for which the riterion§ of 
strength should be the hardness of 
the core. As substantiated by the test 
< 2. Notct r <vere notch 
data given in Table II, 
xpect an agreement betwe en 
durance limit determined from_ the 
actual fatigue test and the endurance 
limit estimated from the core har 
ness, rather than case hardness 
Presumably the same consideratio 
apply to induction hardened or flame 
hardened parts. Because of the nature 
of the processing, however, between 
| ' ) 3. Notched bar, milled notch 
the case and core there is a transfor i 
mation zone that is essentially in a = 
normalized or annealed state. In this : 
zone, the hardness may be less than 
the hardness in the core. Conse 
quently, in conservative design the i 
hardness of the transformation zone Failure originates in the 
rather than the hardness of the core Case or in the core 
should be used where the core hard- 
an a; oe a ‘ - 
ness” would be otherwise critica hat Fig. 2—Failure of surface treated parts 
is, for unnotched or mildly notched under bending or torsional loading. 
a 
&2 














Sym| Steel | Bhn | ultimate | Reference | Sym | Steel | Bhn | Ultimate | Reference 
oe. Cr-Nt | 247 | 113,300 | "7 | Oo. los7c | 132 59, 200 a ae 
Oo |35NI| 242 | 111,800 | 17 | .o7 | SAE | 145 76,200 = 146 
“A |52c |ee7| 97,800) 17 | + | 4130 | 2901 139,500| 146 
9 lo 20 C | 56,600 | 17 | x - 432 199,300 | 146 
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Life = 1,000 cycles 
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Fig. 4—Relationship between the fatigue strength and life of as-forged fabricated 
members tested in bending. 
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Fig. 3—Relationship between the fatigue strength and life of unnotched polished specimens that were tested in rotating 











Fig. 5—Fatigue strength for finite life of parts with different surface finishes under 
alternating loading. 
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bending 


imentally d ined. In 
I lil and IV are given so rep 
e test data for ided spe 





t atigue strength of steel 
when tested in air. When the tests 
were conducted in fresh water, how 


ever, the plated specimens showed an 





in strength when compared 
with that of bare steel specimens. This 
indicate that soft 


ers s yected to cor 
' ; ‘ 
in Table V were o 
j 
ing state [ 10¢S 0 
} 


latings, such as chrome 
they are deposited in 
yndition or when the 
mditions of plating are such as to 
ve hydrogen embrittlement. Th 





detrimental effect is more pronoun 





in the harder steels. The data in Tal 





Effect of Life Expectancy 
For most parts, the number of ord 
nary load fluctuations encountered 





ing service life is well over 10,000 
0 consequently the endurance limit 
would appear to be the correct design 
criterion for the significant strength 
rr ntl 

ecguentl 


y, the critical load is not 
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Table I1I—Fatigue Strength of Nitrided Unnotched Specimens 


Diameter of Hardness, BHN 

Sreel Test Specimen, Case Endurance 

in Depth Can oe Limit, psi 

Nitralloy G 03 0 O15 730 2x5 82.000 
Nitrallov G 0 3 0 O15 TAO 60 87 000 
Cr-Mo-Mn 0.7 0.018 700 104.000 
Cr-Mo-Mn 0 75 0.019 710 103.000 
Cr-Mo-Mn 0.75 0 Ol¢ 610 102.000 
Cr-Mo-Mn 0 75 0 020 6x0 100.000 
Cr-Mo-Mn 0.75 0 Ol 700 3.000 





Table IV—Fatigue Strength of Nitrided Notched Specimens 




















Diameter of Ca Hardness, BHN 
Sree Test Specimen Shay f Dep Endurance 
No ] 
Cas ( 
Cr-Mi Ss rad ) O14 0 OOO 
Cr-M 0 0.25 in. rad 0 014 1 000 
Cr-\ 0 0.125 in. rad 0 O14 705 6.000 
Cr-M 0.5 hare 0 014 75 69.000 
Nitra G (0) Vee ‘ ‘ IRS $3000 
Nirrall G 0 Vee 0 O18 740) IRS 8? 000 
Table V—Effect of Plating on Soft Steels 
| 
Condit Endurance Limit | Endurance Limit in 
In Air, psi Fresh Water, psi 
Uncoated 31.000 15.500 
Copper Plated 28.000 28 000 
Nickel plated 23.500 23.500 
Chromium plated 33.000 33.000 
Table VI—Fatigue Strength of Chromium Plated Parts 
} n 1 rance I mit 
Plating 
. oe Jecreast 
Steel Treatment Thickness, Decrea 
aoe wa from 
is _ plating, 
percent 
Cr-Mo-V none 74,000 0 
Cr-Mo-\ | 0 0015 68.000 . 
Cr-Mo-\ 0 006 64,000 4 
Cr-Mo-V 0 O08 31.000 58 
Cr-Mo-\V 0 OOS 62 000 lé 
SAE 6130 none 33.000 0 
SAF 6130 0 OOOIS 30.000 ) 
SAE 6130 0 0045 32.000 
SAE 6130 Quenched and drawn, not plated none 65,500 0 
SAE 6130 (Quenched and drawn, plated 0 00015 38 000 57 
SAFE 6130 Quenched and drawn, plated 0 0045 41.000 38 
the ordinary load fluctuations, but the knowledge of allowable stresses for 
overload cycles that may be encoun an infinite life but also for finite life 
tered only a limited number of times The relationship between the fatigue 
(less than a million) during the en strength and life is shown in Figs. 3 


tire service life of the member. Since and 4. Note that the curves converge 
the allowable stress increases as the approximately toward 90 percent of 
required lite diminishes, it is not the ultimate at 1,000 cycles. The lower 
necessary to limit the allowable stress ends of the curves reach the endur 
to the endurance limit values. Obvi ance limit at approximately 1,000,000 
ously, the higher the allowable stress cycles. Thus, knowing the endurance 
the better the design efficiency. Thus, limit and the ultimate strength of a 
efficient design demands not only a_ given steel, it is possible to determine 
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the allowable stress tor any number 
of cycles and any surface finish. 

The procedure is illustrated in Fig 
5, where both the ordinate and the 
abscissa are drawn on a logarithmic 
scale. The diagram gives the allowable 
stresses at finite life for only alter- 
nating loading, since the diagram is 
derived from the endurance limits that 
represent the significant strength for 
a completely reversed stress. To make 
the data generally applicable it is 
I 


ecessary to include the effect of mod 


of loading, which can he done 
1 +} 


neans of the significant strength di 

davram 
The method of constructing a di 
gram for fini life would in 
lud ill of the pertinent factors 1s 
1 Fig. 6. This diagram is a 


ns with both ordir 
ultimate 
limited life di 





termine the s 


lowable stress ) 





is represented by point B 

first the allowable stress for a con 
pletely reversed le, point A, for the 
surface finish under consideration (in 
this instance, hot rolled). Transpose 


point A on the ordinate of the upper 





diagram and connect A with M by a 
str line. Then for a given mean 
stress L, the required = significant 


by the ordinate 
of point K. Similar diagrams can be 


strength will be given 


constructed to cover the entire range 
of hardness encountered in practice 
The foregoing considerations also 
affect the values of the fatigue stress 
concentration factor K, to be used in 
estimating significant stresses. The 
fatigue stress concentration factor 1s 
conventionally derived on the basis 
of the endurance limit and conse 

















Fig. 6—Significant strength diagram for 
finite life with all pertinent factors. 
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Relationship between the fatigue strength and life for notched plates with an 


strength ot 


edge notch, plates tested in reversed bending 








at Finite 


Ke 


@ 


| Equation 
Bn 
K,* “10 “8 
{ 

K >= factor at finite life 
Ke = factor at 
N 


rfincte life 


= Life in cucies 
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2 
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(3 14 1516 22 


Ke at Infinite Life 





“ig. 8 


( 


does affe 

though 
finish 
size effect 


less 
mode 
Results 
that 
endur- 
size in 


neier 


to a 
surface 
is the 


or 


estigators indicate 
specimens tl 


th 


i dia 


j 


a 


until 


ecreases 


as 


the critic: 


reases, 
proaches 
the 


imately 


ap 
0.5 to 


end approx 


constant 
Epiror’s Note: The next 
this series will discuss signifi 


id 
article in 
ant stress 
as related to failure of machine parts. 





onstruction of diagram for correcting the fatigue concentration factor for life 


and the effect of abrupt changes 


shape on stress distribution 


in 
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Torque Reversal and Vibrations 
In Cyclically Loaded Systems—I] 


Analysis and procedure for calculating the effects of forced vibration produced 
by a periodically varying load torque. Harmonic torques resulting from com- 
ponents of gas pressure and reciprocating inertia forces are calculated for an 
assumed air compressor installation driven through reduction gearing by a turbine. 


ALEXANDER HAMMER the system. The procedure for cal are then in terms of A and the har 

Analytical Engineer, ulating the amplitudes of forced vi monic torque M, at the compressor 
De Laval Steam Turbine Company* tation is similar to that used for the in this branch. Similarly for x ampli- 
atural frequencies of the system, ex tude at the free end of the second 


cept that the values of A for different branch, specifi amplitude and 


lL, 
Z n 
AFTER DETERMINING the natural fre 


torque 
quencies and tabulating mass and 


amplitudes of vibration are no longer at the junction are functions of x and 
relative, but in accordance with Eq  M, which is the harmonic torque at 


) have quantitative values the compressor in the second branch 


elasticity data for various systems that 
are equivalent to those for the turbine 
gear-compressor installation described 
in Part I of this article, Propuct 
ENGINEERING, April 1949, p 120, the 
causes and the effects of forced vibra- 


branch are in 
gear, over the operating speed terms of 8. Since the three amplitudes 


termining the vibratory torque Those for the third 


for all the harmoni torques it the junction are equal, « and £ can 
tion imy aes hat may affect its value, the tabulation be expressed as functions of aA, M 
imposed upon the remai! sed is similar to that for the natural and M 1 evaluating 8 the gear 
to be analyzed frequency calculations, except that ratio must be accounted for. Finally 
another column added for the ex since the residual torque at the junc 
: ternally imposed harmonic torques. tion is zero, all amplitudes and there 
ing vibratory motions, even when the Table VI shows the 1 tab fore the vibratory torque at the pinion 
stimulating frequencies do not coin * A SOE er NE ee 

: end of the basic brancl external torques 
is taken as X. Specifi The procedure for determining M 

| 


and torque at the junction and M, at the various operating condi 


} 


The torque required by th 
pressor varies periodically thus forc- 


cide with the natural frequenci 





Table VI—Tabulation Method for Forced Vibration, Fourth Order 


I 2,440 vil 





3504 \ 
2 6lle¢ 0.8105X—0.0806.M;} 2.1167A— 0.2105M 
1 2405 0.0900 \—0.2079. M f 0.2579M 
160 4804 0.0195 \—0.2206M 3 ) 35.4019. 


eat Jy = — 0.0195 


~ if ? ( +0.0806.M 
O.8105a—0.0806M-) 2.1167 2105 671ae+0.7895 2 0.7205a+0.1273.M 
0.0900a—0.2079.M- , 2579 5 a +-0.53164 ( 2862a+0.0332.M 
0.1962a—0.2411M 

0.2411.M, - 0.0195 — 0.2206.M;, or a = 0.0994X 


S 0994 + 1.1244.M, — 1.2288 M7) + 0.5316M; 0.455 





2 8 2.8/ 2/6 
Branch 9 1.05; 0.0686 —0.21728 —0.01498 


Thus, — 0.21728 3 (— 0.0195 \ — 0.2205M,), or 8 = — 0.6759 — 7.647 
3 X 2.8578 (—0.6759X — 7.6478M,) = 14.5448 + 164.5745.M 


Third 44 ? 8727 2.87278 





Ti + Tz + T’s= 1.4493 — 34.8703M, + 0.4551 + 5.1483Mi— 5.0947M;, + 14.5448 + 164.5745M, = 0 
A = — 8.1981M, + 0.3097M; 
Consequently, 7; = = 2.85788 = 2.8578 (— 2.1067M, — 0.2093M;) = — 6.0205M, — 0.5981M;, 
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Table VII—Calculated Results—Original S;stem 


Stiffness K of Flexible Coupling = 6.2 X 10%, lb in./radian 

















Harmonic Order Ist 2nd 4th Stl ork 
Operating Speed Closest 20 620 61 620 Q Driving Mean 
O; ng to Critical Rpm Porque at 
( = Pinion 
Compressors in. lb 
Variable T rg at Pir it 
l 2 4 
ct () (yh {) l +s 
() () Ce () } } } 1 ‘ 
re) oO r| oO 7 741 } 
4 () () () OH l 0 + 7 
() ) () (a) ( $ $ 
N | Cr | Speeds 
" 
\ 
m tr] 
Z 24 6,5 l Z } t 
S&S ] } 
i 
tions and for the different oni it the gears for various Op g 
orders is described in a later tion litions of the original 





a la se 
The values given in Table VII show responding 


a iy 

that the fourth and fifth order har Table VIII for the revised system d 

monics actually induce torque reversal  onstrating the effectiveness of the solu 
| 





ly 





Table VIII—Calculated Results—Revised System 














Coupling Stiffness K = 0.086 X 10%, Ib in. per radiar 
Harmonic © ls 2nd tr} h fr} 
Operating Speed Cl Driving Mea 
0 iting to Critical R x0 S80 610 610 x0 Torque at 
: Pinion, 
. in. Ik 
Varia Porque at P 
l 2 $ } 
l () OF OF OF ) 1 0 748 
() On O#F (4 114 } 1 { 
(On Or oye (4 117 Q7 j ‘) 179 ‘. 13 
} On On () (#4 122 10 } ) 
Or () On () 0) 17 11 Q 11 - 177 
Natura Cr 5 
N Freg 
\ m 2nd $1} rh | 
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tion selected. The vibratory torque re- 
duction is very large as is seen by direct 
comparison. 


Harmonic Analysis 


In the following 
tempt will be made 


discussion an at 
set down the 


principles and computation details in 


to 


a manner suitable for everyday ref- 
erence 
The torque 


requirement of a single 
ipressor cylinder is determined 


C 
by 
: 
gas pressure on the piston and by 
the inertia forces of the reciprocating 


‘ses. The 


th 
T. 


ras pr 
5 ! 


essure correspond 





to a given angular displacement 
‘f the crankpin is ol 1 from the 
r diagram 

G RE I E For . Assum that 
ndicator cards taken on the low and 
gh pressure cylinders in the com 
essor units is shown in Figs 
nd 9 The compressors are of 

) 1 design with two low pres 

ylinders mounted in V 


position 


ich ng 30 deg from the v« | 
i ne, and two high pressure cyl 
nd O ted horizontally The it 
led angle between successive cyl 
maers ts ) length o 








H 
res Press 
( ler Cylinder 

1) S 

Dia of cvl I 15 3/4 4 

\ ° 
Clearar C. per- 
( at 





ur ssure between P2a 
zx rrespo!r Ze lisplac lent t s 
along its stroke 
e following formulas apply 
(a) tor compression 
Pi / P. 6 ( ( 


(4) for expansion 
( Pal ts 
The 


indicator cards for the top and 
| 

ym sides of each cylinder are pra 

ae rary 

et 


ily ide 


itical in value, but are mir 
rored images of each other 

The gas pressure for any crank 
on is then obtained 


diagram 


pos! 
t from the indi 
at the corresponding 


position. Fig. 10 


ator 
piston 


shows the 
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Fig. 8 


air Compressor 





relaulo CUW cn | ston and 1K pos 
tion 
4 crank angle measure¢ irection of 
rotation from top cen r start of 
expansion tor the top side 
length of connecting rod 
crank radius 
h r ratio of rod length ¢ nk 


and piston position x Is 

1 + ’ cos @ 
where the expression in parenthesis is 
the crank position factor. 


Where 
th piston area on head side, sq in 
- piston area on crank side, sq in 
P, gas pressure on head side, psi 
‘a gas pressure on crank side, psi 


I net torce ot 
head, Ib 
it is Obvious that 


a PyAn— PA, 


gas pressure On Cross- 


The torque T resulting from gas 


pressure 1S 


1 r 


cos 8B) a 


but since from Fig. 10 


rsin(@+ p 


r Pr [sin 6 (: ; 

V su 
the expression in parenthesis is the 
tangential effort factor. 

Crank position and tangential fac- 
tors for values of & from 5.0, 
are given in the Reference Book Sheets 
pages 155 and 157. 

With these equations the gas 
torque for different crank angles for 
these compressors were calculated and 
plotted as shown in Fig. 11. It is 
necessary to determine the torque curve 
for one high pressure and for one low 


3.0 to 
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Theoretical indicator card for low pressure cylinder of 
Positions of crank and piston are shown on card. 


Fig. 9 

















Fig. 10 
used in 
piston position and 


Relations of rod and crank angles 
the 
crank position. 


deriving relation between 


pressure cylinder only. The total curve 
for One compressor unit can then be 
obtained by adding the torques for 
each cylinder in their proper phase 
relationship 

It can be shown that any periodic 
curve 1s composed of an infinite num- 
ber of sine and cosine curves having 


Theoretical indicator card for high pressure cylinder of 
air compressor. Positions of crank and piston are shown on card 


1, 2, 3, and so on, complete waves 


per crank revolution. These curves are 


called harmonic components of the 
original periodic curve and are ob- 


tained 


inalysis 


mathematically by harmonic 

Fourier’s theorem states that 
any such periodic 
gtaFk 
ical form, 


function } equals 
whether in 


can be expanded as a series 


analytical or gr iph 





of the form 


v 


4 


It is evident that any constant added 


to or subtracted from f(x) in the in 


tegrals will not affect a, or 5 


sequently, the analysis can be made 
from zero torque as the abscissa in 
stead of from the mean torque line 


thus making the determination § of 


























Table IX—Harmonic Components of Tangential Effort Curve 


All values in Ib in 














14 in. High Pressure Cylinder 
Order No l 2 5 6 7 s 
Sine 138.81 —7.354 1,558.7 1,195 R38 — 1.136 —725.7 ( 
Cosine 1,358.2) —7,188 1,265.7, —409.3 49.7 177.3 8.0 —117.¢ 
Inertia 506.¢ 4,298.8 1,530.4 119.4 —17.7 =. 0 0 
Resultant 1,407 810 1,266 77 823 1,151 72¢ 117.6 
1534 in. Low Pressure Cylinder 
Order No. l 2 3 5 ¢ 7 S 
Sine 814.4. —7,964 1,625 1,11 731.3 1,216.7 59 1.3 
Cosi 33 1s 1,1 645.7 252 210 19] 7 
Reams ~ 662.2 619 2.000 56.1 23.1 1.1 ( 0 
Resultant 1,359 7 2 427 52 1,2 2 
torque values with reference to the and are obtained from the following 
mean unnecessary formula, where 
T he | inte grals n be solv ion : HW : ; ' ; 7 
merically by taking a sufficiently small f weig ee in 
increment for the interval d When rosshead and re atin t 
nnectir | 
ix £ \ 0 a } t Ss 
’ e a | per sec 
sore ig 0 ( constant taken fr Table X 
1 wrt 2¢ 
— x) s The weights of the reciprocating parts 
in the high and low pressure cylinders 
in the units shall be assumed to be 
l . ; 68.6 and 89.7 lb, respectively. 





Results of calculations for the first 
8 harmonics of the tangential effort 
torque curve are given in Table IX. 
The work when calculating can | 
facilitated by using tables consisting 
of 7 columns 

The values of f(x) in column (1) 
are taken from the tangential effort 
curve corresponding to each 5 deg of 
crank angle 

In columns (2) and (3) are listed 
values of the sine and cosine of the 
angle that is the product of the crank 


pe 


angle times the order number of the 
harmonic being analyzed 
In columns (4), (5), (6) and (7) 


are listed positive and negative prod 
ucts of columns (1) and (2), and (1) 
and (3) respectively 


INERTIA Forces. The harmonic com- 
ponents of the inertia torque T of the 
reciprocating masses are all sine curves 


132 


given in Table X 

The Range 
Torsional Vibration in 
Diesel Engines” by F. P. Porter, Trans 
A.S.M.E., 1928, and are tabulated for 
a range of ratios & of connecting rod 
length to crank radius. For the instal- 
lation being analyzed, & equals 15/3.5 
equals 4.3 
the compressor has been taken as posi 
tive, the signs of the harmoni 
ponents are reversed from those given 
by F. P. Porter, 
direction is that taken for 
veloped 

Only the first four harmonics need 
to be considered since 
for approximately 97 
entire torque. 

The resultant harmonic torque is 
the sum of the components resulting 
from gas pressure and inertia forces. If 
M, is the sum of the corresponding 
sine terms and M, is the cosine compo- 
nent resulting from gas pressure only, 


The values of ¢ 
were obtained from 
Severity of 


and 





Since torque required by 
com 
where the 


positive 


} 


torque de- 


these account 


percent of the 





the resultant harmonic torque M is 


M = VM, + M* 

In adding the separate com- 
ponents, attention must be paid to 
sign. The calculated sine, cosine and 
inertia components are given in Table 
IX with resultants for 8 har- 


monics 


sine 


their 


Vector Diagrams 


As a result of the method of load- 
ing and unloading, five different op- 
erating conditions are obtained for 
each compressor unit, which consists 
of two identical 2-stage compressors. 
These conditions are combinations of 
three basic cases: No gas load on the 
cylinders (inertia forces acting only) ; 
gas and inertia load on two cylinders 














and inertia alone on the second pair; 

d gas and inertia load on all four 
ylinders. For each harmonic com- 
ponent ind for each operating con- 
lition a vecto n can be con 
ructed giving the phase relation be 
tween torques of the various « ylinders, 
thus determining the result orque 

Phe ynventions used to de 
termine an torg vector, 
Fig. 12, for each compressor unit are 
as fe s. The centerline for cylinder 
No. 1 is horizontal and is taken as the 
sine vectOr axis Positive sin vectors 
i ik i lirection Oppose | o the 
crank tion and negative values 
n the crank direction. Positive cosine 
vectors are taken no nal to the rank 
ind 90 deg ahead of it in the dire 
tion of rotation, or 90 de hind the 
positive sign vector In mstructing 
the diagram for all four cylinders, the 
angular phase between cylinder center 
lines must be taken into account. The 
convention ised 1S inimportant pro 


t nitad Sal 
1 pplied consistently 


vide is applied 

For the first order, the phas lif 
ference between the sine or cosine 
orque components at successive cyl- 
inders is 60 deg. Since each compressor 
nit consists of two identical com 


pressors, only the resultant vectors need 





e determined for one high pressure 

low pressure cylinder and then 
place these in proper phase, that 1s 
10 deg between cylinders No and 


3. and 180 deg between cylinders No 


1 and 4. This procedure holds except 
when one compressor carries load and 
the other is unloaded. When operating 
in this manner the latter has inertia 
only The resultant 
for all four cylinders is then obtained 
by determining the vectors for each 
individual cylinder and placing them 
in their proper phase. 

For any other harmonic order, that 
is, 2, 3, 4 and so on, the component 
travels at » times the crank speed, 
where » is the order number. Thus 


Or sine vectors 
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for the second order, the phase dif- 
ference between sine or cosine torque 
components for successive cylinders 
is 120 deg. For the third order this 
becomes 180 deg; and so on. Fig. 12 
gives the resultant torque vectors, to 1 
gether with phase angles measured 
from cylinder No. 1 top center, for 
the various harmonics and operating 
conditions. 

The cranks of the compressor units 
No. 1 and 2 are 180 deg apart. Con- 
sequently, the phase angle between 
the corresponding resultant vectors of 
the two units is 180 deg times the 0 
harmonic order number, that is, the K4 lala caer 
vectors are in phase for all even num 
bered orders and counterphased for 
all odd numbered orders | 

The vectors shown in Fig. 12 are 
for compressor unit No. 1, and are 4 —— 
designated M,. These are used directly 
in the forced vibration tables, but are 
modified for proper phase and used waa) 80 
for compressor unit No. 2 as M,. If 5 —— = =. 
for any operating condition, the vec- 
tors M, and M; have a phase difference 
other than 0 or 180 deg, their com- 
bined effect for gear torque must be 


No gas load on the 
cylinders. Inertia 
forces acting only 


\ 7 


Gas and inertia 
load on cyl's. No.1, No.2, 
No.3 and No.4 


Dye 
a ; “2350 


Gas and inertia 
load on cyl's. No.!, No2 
Inertia on cyls.No.3,Ne4 


on 
167-24 5250 
re ' 


Order 
No. 








2980 
——» 














109%35" [1310 
on : 




















0 2360 4720 

resolved vectorially. Vector solution 6 ay a ; —— 
for 0 or 180 deg is identical with the 

algebraic solution. 





For example, at the bottom of Table 
VI the torque T, at the pinion is ex- 
pressed as a function of M, and M, 
Using the fourth order harmonic in 


Fig. 12—Phase diagrams and resultant torque vectors at different conditions of loading. 


Fig. 12 for the third operating condi- 
tion, that is, compressors 1 and 2 on, 
3 and 4 off, the equations are: 


a V 1,365 & cos 7 deg = 1,365 X 
0.99255 1,355 
M; = 83 
Consequently 
Ta = — 6.0205 & 1355 — 0.5981 & 83 
— 8158 — 50 = — 8,208 lb in 
b). M, 1,365 & sin 7 deg 1,365 X 
0.12187 16 
M;=0 
herefore 
T, = — 6.0205 X 166 — 999 |b in. 


and the resultant torque 


1,112 lb in., torque reversal will take 
place. The driving mean torque is 
calculated as follows: 

The torque for 2 compressors, that 
is, for one unit: 


63.025 X 268 


600 28,150 Ib in 


For the idling unit, friction torque of 
10 percent is assumed, consequently 
the total torque is 
28,150 + 2,815 30,965 Ib in 
At the pinion this torque is re 
duced by the gear ratio so that driving 


vised system, Table VIII, in which 
a flexible coupling having a stiffness K 
equal to 0.086 10° lb in. per radian 
is used, for the same operating con- 
dition as before when actual torque 
reversal occurred in the original sys- 
tem, is only 4 lb in., showing the ef- 
fectiveness of the solution. 

In this discussion, matters of purely 
theoretical interest have been omitted. 
The author's objective has been to 
present a practical procedure for ap- 
plying the theory, and to emphasize 
the advantages inherent in very flex- 
ible couplings in solving cyclic revers- 


mean torque at the pinion equals ing torque problems. By compiling 


and filing a set of standard forms for 
reference purposes, the engineer will 
be able to select quickly data that are 
appropriate to his particular problem. 


T = V8,208? 4 
vi R 3¢ 9 260 


9909 
30.965 


> = 4.112 Ibin 


8,268 Ib in. 
Because the driving mean torque 


for this operating condition equals The torque at the pinion in a re 





Table X—Constant C for Equation (20) 


d Ratio k, k = //r 
Order Sign —-—---— — —$——— — — ——— - — - - 
4.0 4.1 4.2 4.3 4.4 4.5 4.6 4.7 4.8 
| 1 ~ 0.06351 0 06192 0.06038 0.05894 | 0.05757 0.05626 0.05500 0.05380 0.05266 
2 | - 0 50012 0.50011 | 0.50010 | 0.50009 | 0.50008 0.50008 0.50007 0. 50006 0 50006 
3 + 0.19217 | 0.18718 0.18246 0.17804 | 0.17385 0.16973 0.16601 | 0.16234 0.15886 
4 + 0 01613 0.01532 0.01458 0.01389 0.01325 0.01265 0.01200 0.01159 0.01110 
5 | - 0.00258 0.00239 | 0.00222 0.00206 0.00193 0.00180 0.00167 0.00157 0.00148 
6 | - 0 00014 0.00013 | 0.00012 0.00010 | 0.00009 0 00009 0 00008 0 00007 0 00007 
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Fig. 1 


Breadboard assembly (A) represents electrical engineer's working model of an electronic device. (B) Production ver- 


sion of same equipment is the result of the design engineer's application of special shielding, wiring and mounting techniques. 


Mechanical Aspects of Electronic 


together can the 
be assembled 


® Shielding techniques 
® Wiring methods 

® Grounding practices 
® Use of sub-assemblies 
® Mounting of controls 


DESIGN 
called 


engineer's breadboard m 


ENGINEERS 
upon to adapt roni 
a con- 
trol circuit to meet specific space and 
assembly requirements l 
an understanding of ce 
functions and characteristic 
the length of lead wires or the 
ment of influen 
performance of the equip 
shielding 
connection of 


¢ omp ments 


proper use of 
wiring 
mounting Of parts not 


} 


designer ol 


tain optimun 
but also fills pro luction 

When the 
satisfied 
circuit, the bread 
shown in Fig. 1 (lower view), is 
turned over to the designer 
tions 


electroni 
with the functioning of 


oard model 


The ques 


How los 


usually asked are 


134 


various components 
without producing un 
desirable electrostatic or magnetic in- 
What thickness of shield 
ing material is minimize 
coupling between components? Can 
one or more subassemblies be used ? 
Where should parts be grounded? 
After obtaining the answers to these 
and many other from th 
electronic engineer, the designer can 
proceed with the arranging 
components, 


necting the grounding wires 


terference ? 
needed to 


questions 


task of 
choosing shields, con 
The final 
result is shown in Fig. 1, upper view 
Shielding 

Shielding of components and wires 
and magnetic fields 
is not always required, especially 
components are far 
interfering fields 
not usually possil 


lead 


require 


from electrostatic 
when 
removed from 
this ts 


often even 


However, 
and 
wires several inches in length 
shielding. This 


prevalent of 


problem is 


wiring in 

that precede 
umplifiers of high voltage sensitivity 
control of 


a coin operated phonograpl 


For example, the volume 


ampli 


fier may be in the grid circuit of the 
first amplifier tube. Any attempt to 
the volume control at an ap- 
preciable distance from the amplifier, 
unshielded lead wires, would 
result in noticeable hum in the loud- 
The hum is a result of a 
voltage being induced in volume con- 
trol leads from the alternating cur- 
rent power line and multiplied in the 
amplifier. The use of commercially 
available shielded wire to connect the 
amplifier to the control would permit 
remote operation. Two general rules 
can be observed from this example. 
(1) In equipment incorporating elec- 
tronic amplifiers, the higher the 
voltage sensitivity of the amplifiers, 
the greater will be the need for shield- 
ing. (2) High-impedance 
such as the grid circuit of a vacuum 
tube, should be protected from induced 
interference, and the length of the 
grid and plate leads should be 
or shielded if their length exceeds 
several inches 
Another source of difficulty in the 
design of amplifiers is interaction be- 
tween transformers, usually between 
the power and the input or amplifying 
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Fig. 2—Minimum shield thickness for conducting magnetic shields of aluminum and 
copper at audio and radio frequencies is obtained from appropriate pair of scales. 


Assemblies 


tube transformers. Here again the 
stray magnetic field of the power trans- 
former induces a voltage in the coil 
of the second transformer by virtue 
of the magnetic core. The power 
transformer should be located as far 
from the input component as possible. 
To minimize induction, it is usually 
best to locate the cores of other trans- 
formers at right angles to the power 
transformer. Since the disturbing 
field diminishes inversely as the cube 
of the distance between elements, the 
spacing is therefore a prime factor. 
Shielded interstage and input trans- 
formers are available with ferrous 
jackets at a slightly greater cost than 
the open type 

The effectiveness of shielding 
around a component inclosed in a 
box or cylinder is dependent on the 
initial permeability ot the shielding 
metal. The material of higher mag- 
netic permeability will offer greater 
protection because stray flux will oc- 
cupy the low reluctance path through 
the shield. Cast iron, therefore, is 
not as suitable as any one of the many 
high-permeability alloys. 


Magnetic shielding with direct cur- 
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rent or at audio frequencies can be 
illustrated by taking the ratio of the 
magnetic field without shielding to 
the magnetic field in the presence of 
shielding. This relationship is shown 
in the equation: 

Fic Id 


Field 


no shielding 


shielding) 
0.22u{ 1 - (: oat )] 


uw = initial permeability of shield 

r = radius of sphere inclosing the 
volume as the outer 
shield 


t thickness of shield 


Ww he re 


same 
surface of the 


note: ¢ and r to be taken in the same units 

In. orcm 

It is more economical to utilize sev- 
eral thin concentric shields rather than 
one relatively thick one where a high 
degree of shielding is required. Ad- 
ditional shielding can be had by in- 
serting a thin copper shield between 
two concentric magnetic shields. The 
degree of shielding obtained with mul- 
tiple magnetic shields increases as the 
permeability of the material raised to 
the power corresponding to the num- 
ber of concentric shields. The re- 


flected effect on the parameters of the 
shielded component resulting from the 
addition of shielding is usually small 
with low-frequency components and 
therefore does not affect the circuit 
performance. This rule does not hold 
with radio frequency shielding and 
therefore consideration must be given 
to this factor. 

Many electronic control devices and 
instruments incorporate radio fre- 
guency oscillators or signal generators 
for measurement and control The 
oscillator must usually be shielded to 
prevent interfering radiation, to avoid 
undesirable coupling and to minimize 
instability caused by changes in capac- 
ity from nearby objects. Conducting 
shields of aluminum or copper should 
be used. Shielding that is near a radio 
frequency coil or transformer may in 
terfere with proper functioning of 
the circuit if adequate consideration 
is not given to the following simple 
detail. The effectiveness of shielding 
depends upon the creation of eddy 
currents in the shield material. The 
energy involved in setting up these 
currents is derived from the field of 
the coil, and the effective 
resistance of coil is raised. To 
maintain a fair balance between space 
requirements and the loss caused by 
this resistance, the general rule is to 
place the shield at a distance equal to 
the radius of the coil at all points from 
the coil windings 

A graph showing the depth of pene- 
tration of these currents in aluminum 
or copper shielding is given in Fig. 2 
By spotting the frequency at which 
shielding is to be effective, the mini 
mum thickness of a shield can be de 
termined. The thickness value 
tained should be multiplied by a factor 
of at least two and preferably four to 
allow for variations in the resistivity 
and temperature metal. If 
thicker shielding is required for rea- 
structural stability, the gain 
in effective shielding is of little value 
for improving electrical performance 

Wiring 

In designing an electronic assembly 
for production wiring, the engincer 
has four assembly methods from which 
These are: (1) Forming 
the wires into a cable that is inserted in 
the assembled (2) adding 
a few wires at each assembly position, 
as in a conveyor line; (3) following 
a schematic or pictorial diagram; (4) 
printing circuits 

The designer must consider which 
method of wiring is best for the job 
Each method has its economic con- 
siderations, but often the type and 
functioning of the circuit will dictate 
one particular method. For example, 
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Recommended Shielding, Wiring and Grounding Practice for Electronic Equipment 





: . : ; ee 
Iype of Equipment Frequency Shielding Wiring srounding Remarks 





Air Conditioning Control 
Temperature Chassis Thermocouple leads may have to be 
shielded to avo1 I stray fields 
Humidity Chassis ; 
Aircraft—control } 2 Chassis Avoid heavy shielding. The higher 
the supply frequency, the less the 
Amplifiers shielding required 
D-c Magnetic ‘able Chassis No shielding required except to keep 
out stray fields 
Audio 10 to 20,000 cps Magnetic Cable Chassis 
Ultrasonic and video 20 ke to 5 me Magnetic and Point-to-point Bus or single Mount components on low-loss, non 
nonmagnetic point conducting chassis to avoid circula 
ting currents 
Radio 0.5 me and Aluminum or Point-to-point Single point 
above copper 
Hearing Aids Audio None Point-to-point or Any 
printed circuit 
Induction Heaters Radio Alor C Cable and point- Single point Power loss caused by circulating cur 
to-point rents in cabinet must be avoided 
Care should be taken when ground 
Instr iments, testing ing equipment to ¢€ arth 
\nalyzers (voltmeters, D-< or ‘ab Single point 
ammeters, ohmeters preferable; 
chassis 
Bridges 
Single point Extraneous fields must be kept ou 
rle point effects of outside capacitance 
1 Single point mized. 
Oscillators ho neti ‘al Chassis 
Single point Case must be shielded to prevent un- 
wanted radiation and minimize the 
Photo-Flectric Control “al Chassis effects of external capacitance 


Power Supplies 


xide-selenium ) ra : [Transformers should 
mit magnetic field 


) prevent radiation cause 


parking at contacts 


nications 
Recorders and Meters 


ning and Welding ¢ 





the wiring of the components in high long to permit convenient ldering yst by one individual, for quantity 
frequency oscillators cannot success to components when the cable 1 I pr tion. is limited to applic ations 
fully be accomplished by the cablin plete. After the wires are tied le that require special skill or a limited 
ecause the closely-pack form with waxed lacing cord and, ir :mount of handling, as with precision 

xduce considerable distril some applications, treated wit ( instruments. Printed circuits are being 

L ice and inductance r  servative lacquers, the completed cal used to save both space and weight 

most low-frequency circuits and those is placed on the assembly and the 


} Grounding 


conducting direct current, the cabling soldered to the various termina 


method ts nomical and time saving cording to the established color code In many applications it is possible to 
This method consists of scaling on Fig. 3 shows the complet la mbly reduce the amount of wiring by using 


ooden hoard the locations of tube This method of wiring is extremely the metal chassis of the equipment as 
socket terminals and other component useful where large amounts wiring a common ground connection. All 
Resistors and capacitors can usually ure needed as in switchboards, power omponents that are in the ground 
be mounted on terminal strips and supplies and relay control systems. A circuit can be connected directly to 
strategically lined up with the tube ombination of cabling and direct the chassis by means of soldering or 
sockets o mponents to which they point-to-point wiring is useful for a lug fastened under a bolt head. For 
are connected. By a study of the cir equipment such as ampl!:fiers, radio re small assemblies, such as Radiosonde 
cuit diagram, a plan is then made of  ceivers and transmitters. The conveyor transmitters, a copper chassis is used 
the path along which the main body — system technique or point-to-point wir ind the ground leads soldered directly 
of wires will follow. With the cir ing is used primarily for low-cost pro to the chassis, There are, however, 
cuit diagram in view, color-coded wires duction of household radio receivers certain precautions that must be taken 
are placed in channels formed by nails — or similar highly competitive electronic with regard to chassis grounds 


or pegs. Each wire is made sufficiently equipment. The wiring of a complete When parallel resonant (tuning) 


Ww il 
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circuits incorporate coils and con- 
densers, it is customary that one side 
of the coil and condenser go to the 
electrical ground potential. It is un- 
desirable to ground the coil and con- 
denser separately to the chassis, each 
at its own location. Preferred pro- 
cedure is to connect a wire directly 
from the coil to the condenser and 
use one ground connection at the 
closest point to the chassis. This pro- 
cedure is followed to avoid the flow 
in the chassis of tuned-circuit currents 
that might interfere with similar cur- 
rents radiated from another tuned 
circuit 

Similarly, grounding to the chassis 
of components in which different 
levels of potential exist can lead to 
intercircuit coupling. In instances such 
as these, it is frequently advisable to 
use a common bus-bar type of ground 
as shown in Fig. 4 below. 

In high frequency and oscillator cir- 
cuits, it is preferable to apply all the 
components to be connected to elec- 
trical ground at a common mechanical 
ground point to avoid circulating 
currents. Grounding high frequency 
equipment, such as induction heaters, 
is somewhat difficult because of high 
current intensities 


Sub- Assemblies 


In many instances, the use of a sub- 
chassis as a mount for several circuit 
components, such as the resistors and 
small capacitors shown in Fig. 3, will 
result in simplified wiring and a sav- 
ing of space. By mounting the com- 
ponents directly to solder lugs on the 
sub-assembly and maintaining a good 
physical support, the effects of vibra- 
tion in the equipment are minimized. 

In many circuits, the effect of a 
slight movement among the compo- 
nents or the wiring cannot be tolerated 
because a change in the distributed 
capacitance of the circuit is developed 
The capacitance between two conduc- 
tors separated by a dielectric or insulat 
ing material is inversely proportional 
to the spacing. Consequently, any 
movement of a wire will cause a 
change in capacitance in its circuit. 
In radio frequency circuits, particularly 
oscillators, this capacitance change is 
to be avoided. 


Mounting and Location of Controls 


In planning the electrical layout, 
some thought must be given to the 
final position of knobs and meters. 
For example, the shaft of a turning 
condenser usually cannot be moved 
very far once the location of its op- 
erating circuit has been determined. 
Therefore, if the position of the shaft 
is not suitable for a particular panel 
design, some mechanical linkage such 
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Fig. 3—Wiring by the cable method simplifies assembly. Sub-assembly (upper left) 
provides central mounting for small parts that do not require shielding. 


as a flexible shaft, 
cable must be used 

Standardized insulating-shaft 
plings and flexible couplings provide a 
satisfactory means for insulating the 
control shaft and permit operation 
from the desired panel location. Flex- 
ible shafts can be adapted to permit 
control operation when the component 
shaft is at 90 deg to the panel 


gear train or dial 


cou 


Radio frequency 
that front 


ircult ¢ omponents 


require panel controls 


usually cannot be moved very far. On 
the other hand, sheostats and potentio 


currents of 
located in 
the most strategic positions, provided 
shielding is introduced when large 
amounts of amplification follow the 
circuit in which control ts operating. 


direct 


audio frequencies can be 


meters controlling 


Fig. 4—Bus-bar grounding is recommended when different levels of potential are apt 


to cause intercircuit coupling. 
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Vanadium Alloy Steels 


Properties and applications of the principle types of vanadium-containing steels, 


including forging steels, casting steels, spring steels, carburizing steels, and plate steels 


T. W. MERRILL ¢ 
Metallurgical Engineer 
Vanadium Corporation of America 


WHEN VANADIUM STEELS were first 
made in commercial quantities, the 
vanadium appeared to perform three 
essential functions: By combining with 
gases in the molten metal, it improved 
the quality of the steel; by refining the 
size of the grain, it increased the 
toughness of the steel; and finally, it 
acted as an alloying element that con- 
siderably improved the mechanical 
properties of plain carbon and alloy 
steels 

Today, steelmaking methods have 
improved, and high quality steels can 
be made by other and cheaper meth- 
ods. But in many cases, grain refine- 
ment and improved mechanical proper- 
ties still can be obtained only by the 
addition of vanadium. The steels in 
which vanadium is used for these or 
other purposes can be broken down 
into six classifications: Forging steels, 
carburizing steels, plate steels, spring 
steels, cast steels and tool steels. Since 
the steels in the last group are of spe- 
cial composition and for specialized 
application, they will not be further 
discussed 


FORGING STEELS 


This classification is meant to in- 
clude everything from small drop forg- 
ings and large forgings made in open 
dies to parts machined from rolled 
bars, except for those parts that are 
carburized. (Carburized parts also con- 
tain some vanadium, but will be dis- 
cussed later under a separate classifi- 
cation.) In these steels the presence of 
vanadium is responsible for a fine 
grained, tough structure that is rela- 
tively insensitive to cracking during hot 
working operations; an endurance 
limit, especially in manganese-vana- 
dium steels, that is high in proportion 
to the tensile strength; and an im- 
proved resistance to impact 

There are four major types of vana- 
dium forging steels, each of which 
includes several variations in composi- 
tion. These are shown in Table I 


CARBON-VANADIUM STEEL has many 
of the advantages of a plain carbon 
steel—ease of fabrication and simplic- 
ity of heat treatment 
ical 


but has mechan 


yroperties 


pror appreciably — better 


13S 


Other steels having equal strength re- 
quire more complicated heat treatments 
and more care during processing. 


MANGANESE - VANADIUM STEEL, if 
normalized and tempered, has a better 
combination of strength and ductility 
than carbon-vanadium steel. This illus- 
trates one of the most important char- 
acteristics of vanadium containing 
steels: Appreciable hardening of a low 
carbon forging steel in a comparatively 
large section size can be obtained with 
a moderate cooling rate. Although 
this same strength range can be ob- 
tained with steels having moderate 
amounts of other alloying elements, 
quenching is usually necessary. While 
there is nothing fundamentally wrong 
with quenching a large forging, it is 
something which many manufacturers 
are glad to avoid for simplicity’s sake. 


CHROMIUM VANADIUM STEEL is 
usuaily used as a forging steel for large 
section sizes by the railroads and by 
manufacturers of heavy equipment. A 
great many parts in both the automo- 
tive and aircraft industries also are 
made of this type, either forged or 
rolled, and in most cases, oil quenched. 
It has a high hardening capacity on 
quenching and good wear resistance, in 
addition to a high proportional limit 
with respect to ultimate strength, good 
ductility and impact resistance, and low 
distortion and good machinability 


NORMALLOY STEEL has a lower vana 
dium composition than the other forg 
ing steels. It is used when high duc 
tility with moderate strength is re 
quired with only a normalizing treat 
ment. It does not distort after this 
normalizing treatment, which property 
is of value in making precision parts 
such as crankshafts. 

The other compositions listed in 
Table I contain molybdenum and 
vanadium in addition to chromium 
or nickel, and are used to obtain 
greater strength in large sections that 
are quenched and tempered. In these 
steels, vanadium serves to increase duc- 
tility and impact resistance, decrease 
sensitivity to cracking during quench 
ing, and increase resistance to softening 
during tempering, thus permitting the 
use of higher tempering temperatures 
Also, vanadium helps retain the prop 
erties and dimensions of forgings used 


at elevated temperatures, such as rotor 


forgings. This fact becomes more im- 
portant with increased interest in ele- 
vated temperature properties of steels 


CARBURIZING STEELS 


Vanadium so controls grain size and 
toughness that most vanadium carburiz 
ing steels are quenched directly from 
the carburizing temperature. Metal 
lurgically, this is a drastic treatment 
because the grain structure of most 
steels is too coarse at the carburizing 
temperature to impart satisfactory duc- 
tility and impact strength to the stecl 
As a result, it often is necessary to slow 
cool other steels after carburizing, and 
to reheat and quench them twice to ob 
tain the optimum properties in both 
the case and the core, with a conse 
quent increase in heat-treating cost 

Vanadium also imparts several other 
properties to carburizing steel. First, it 
limits the amount of austenite that is 
retained in the after a normal 
carburizing cycle; as the amount of 
austenite decreases, the wear resistance 
and hardness of the case increases. It 
is generally recognized that, as the 
alloy content of a steel increases, the 
amount of retained austenite in the 
case also increases; this tendency is 
counteracted to some extent by the 
presence of vanadium. 

Second, the combination of elements 
in chromium-vanadium steel favors the 
diffusion of carbon throughout the 
steel. Third, the wear resistance of a 
carburized part appears to depend to 
some extent on the form of the car 
bides in the carburized surface; the 
most desirable form is spherical, and 
direct-quenched chromium - vanadium 
steels contain such carbides in their 
And lastly, a low rate of drop 
in carbon content from the case to the 
core of these steels insures an excel 
lent bond between the case and core 

Of the other steels listed in Table II 
carbon-vanadium steel is used for gears 
in which high hardness, uni 
formity of case depth, and moderate 
resistance to impact 1s required Man 
ganese-vanadium steel possesses high 
ductility and impact strength with 
moderate core strength. Normalloy ts 
a lower alloy steel having good prop 
and a fast carburizing rate 
Manganese chromium - vanadium, 
chromium-nickel-vanadium, and nickel- 
molybdenum-vanadium have a 
higher alloy content which in large 


case 


cases 


core 


erties 


steels 
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Table I—Vanadium-Containing Forging Steels 
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parts, permits hardening of the core 
with a minimum of warping 

The chromium-vanadium steel AISI- 
A 6120 in the table is a recent modifi- 
cation of ASTM 6120 steel. The man- 
gansese content has been raised and 
the chromium and vanadium ranges 
lowered slightly. This change has re- 
sulted in greater hardness without an 
appreciable change in toughness or 
other characteristics. This steel also is 
somewhat lower in cost. 


PLATE STEELS 


In the fabrication of structures from 


rolled plate steel, perhaps the most 
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important properties required in the 
steel are ductility and freedom from 
hardening during cold working or 
after heating. This is particularly true 
if the plates are to be welded. Most 
alloys that are added to plate steels to 
increase strength also increase the 
tendency of the steel to harden ad- 
jacent to a welded joint. Also, the 
high welding temperatures coarsen the 
grain. When vanadium is present in 
an amount greater than 0.08 per cent, 
it increases the strength, if the steel is 
cooled at a moderate rate, and at the 
same time deters the formation of 
martensite, which tends to form with 


faster cooling rates. In other words, it 
acts to benefit the useful strength while 
guarding against hardening, which 
might occur after welding. In addition 
it prevents the formation of a coarse 
grain structure both in the fused weld 
metal and in the adjacent parent metal 

Manganese vanadium plate steel is 
the most widely used of the types 
shown in Table ITI. Besides good weld 
ability, its outstanding characteristics 
are its retention of strength at ele 
vated temperatures, its freedom from 
embrittlement, and its ability to be cold 
formed without 
and loss of 


hardening 


yield and 


excessive 


ductility The 














Table Il—Vanadium-Containing Carburizing Steels 
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tensile strength drop slowly and uni- 
formly as temperature increases. At 
1,200 F. the strength is higher than 
that of other steels having an equiva- 
lent strength at room temperature. 
Neither in the strength nor in the duc- 
tility at elevated temperatures are the 
usual embrittlement ranges found. 
When one considers that a locomotive 
boiler passes through at least one of 
these embrittling ranges several times 
a day, the chances of cracking at points 
of high stress would seem much greater 
with a steel which exhibits this em- 
brittlement. Extensive testing of cold 
worked samples of this steel both be- 
fore and after heating, has shown that 
there is less hardening and loss of 
impact strength than in equivalent 
steels. 

When other alloying elements are 
present, as in the chromium-vanadium 
steel and the manganese-molybdenum- 
vanadium steel, some of the insensi- 
tivity to mechanical and thermal abuse 
is sacrificed for greater strength and 
wear resistance. In this class of plate 
steels, however, vanadium exerts the 
same influence on mechanical proper- 
ties 


SPRING STEELS 


Two properties make chromium 
vanadium steel suitable for springs: A 
high true elastic limit, and an ability 
to withstand fatigue and shock. The 
higher elastic limit of chromium-van- 
adium steel permits increasing the 
mean static stress to 105,000 to 110,- 
000 pounds per square inch as against 
85,000 to 90,000 psi allowed for car- 
bon steel in equivalent applications. 
For semi-elliptic locomotive springs, a 
mean static stress of 80,000 to 85,000 
psi is permissible as against 65,000 to 
70,000 psi for carbon steel. This steel 
retains its resiliency at elevated tem- 
peratures up to about 750 F., such as 
are encountered in Diesel engine valve 
springs. 

Silicon-vanadium steel springs have 
been successfully applied in large hel- 
ical springs such as those used in the 
trucks of railway cars and locomotives. 
It has the necessary high strength and 
toughness, and, unlike most alloy 
steels, does not become fibrous when 
heat-treated nor crack when quenched 
in sizes over one-half inch in diameter. 
With this material, helical springs 
can be designed with a maximum fibre 
stress of 110,000 to 115,000 psi as 
against 90,000 to 100,000 psi for plain 
carbon steel, and for a mean static 
stress of 70,000 to 75,000 psi as 
against 60,000 to 65,000 psi for carbon 
steel. This steel also possesses free- 
scaling qualities. Minor surface im- 
perfections, common to all steels, are 
removed during hot-working at the 
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mill, thus making possible bars and 
finished springs with a good surface 
condition. 

A new group of carbon-vanadium 
spring steels has recently been devel- 
oped, having the compositions shown 
in Table IV. These steels may be hard- 
ened effectively in sections up to about 
one inch in diameter or thickness, or 
may be hardened to a uniform depth. 
Good toughness and resistance to im- 
pact are obtained in either instance. 
They are applicable for automotive leaf 
and coil springs having hardnesses 
up to about 450, and in some cases, 
up to 475, Brinell, the exact hardness 
depending upon the design and on the 
thickness or diameter. 

Although chromium-vanadium steel 
functions successfully in the form of 
helical valve springs of internal com- 
bustion engines, steam valves, and 





similar applications, there are some 
applications that require springs of 
high creep resistance at temperatures 
higher than those for which chromium- 


vanadium steel is suited. For such 
uses, the last four steels listed in Table 
IV are best adapted. 


Cast STEELS 


The influence of vanadium upon the 
structure and properties of cast steel 
is first observed in the ‘‘as cast’’ con- 
dition. A steel containing vanadium 
will show less dendritic segregation 
and greater freedom from Widman- 
statten patterns within the grains than 
a ac sna steel, if the balance 
of the compositions and the steel- 
making practices are alike. It is ob- 
vious that this more even distribution 
of macro- and micro-constituents in the 
as-cast condition improves the uni- 





Table IV—Vanadium-Containing Spring Steels 














Stee Typical 
—_ — | Heat 
| Composit | lreatment! 
Type percent 
Cr-V C 0.45-0.55 | Usually—OQ+T 
Mn 0.50-0.80 | Sometimes—cold 
Cr 0.80-1.10 | drawn or cold 
V0.15-0.20 | drawn +0Q +T 
Cr-\V Cc #® 
| Mn 
Si 
Cr Oo 
VO 
Cr-V 1c 
Mr 
| Cer 
\ 
Si-V Cc 
Mr 
fs 
c-V | C 0.65-0 75 | Usually—OQ+T 
ad f | Mn 0.85-1.05 
| Si 0.50-0.75 
V 0.15-0.20 | 
C-V le 0.65-0.75 | Usua 0Q4+T 
| Mn 0.65-0.85 
Si 0.30-0.40 
V 0.05-0.10 
Cr-W-\ C 0.40-0.65 | Usually—OQ+T 
| Mn 0 20-0.35 
+ Si 0.20-0.35 
| Cr 1 00-2 00 
| W 1.50-2.50 
1 Vv 0.20-0 40 
Si-Mo-V | C 0.55-0.65 | Usually—OQ 
| Mn 0.80-1.00 
| Si 1.80-2.10 
Mo 0.45-0.60 | 
V0.30-0 40 | 
Mn-Si-Mo-V| C 0.50-0.60 | Usually—OQ4T 
| Mn 1.00-1.25 | 
Si 1.80-2.10 = | 
Mo 1.20-1 40 a ee 
V 0.30-0.40 hn 
Cr-Mo-V C 0.35-0 40 | Usually—OQ+T 
Mn 0 40-0.60 
} Si 0.20-0.35 
| Cr 2.25-2.75 
Mo 0.40-0 60 
|V 0.22-0.30 | 
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| Good hardne eto impact. Used for 
automotive leaf and coil springs. Properties of a 
typical steel in this group are as follows: Yield 
point, 186,400 psi; tensile strength, 199,400 ps 
elongation in 2 , 12 percent; reduction in are 
39 percent; Brinell hardness, 38¢ 

| These steels are ter ied f r 

gher than about 750 F, d 
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28-0 42 
75-1 00 
25-0 50 


0 38 
10-1 80 
50 50 
O8-0 12 


5-0 35 
85-1 10 
25-050 S$ 
25-1.75 | O 
Os ; 
35-0 50 
50-1 00 
50 50 
25-0 40 
05-0 15 


O-O 35 
50-0 90 
»5 0.50 
80-110 
15-0 35 
05-015 
15-0 40 


50-0 90 


25.0 50 


‘able V 


Vanadium-Containing Cast Steels 


98 900 


68 000 


99 000 


128 000 


S00 





tormity of the steel 


heat 


after it has been 
treated 

. : 
principal advantages 
castings are realized 
the steel is in the heat-treated 
As in the case Of forged 


rolled steels, vanadium in amounts 


However, the 
vanadium in 


it10n 


rength, the 

strength 

no.r 

ese steels 

are quite high for a rather broad range 
of heat treating tempers and the 
grain size of any vanadium-containing 
steel is smaller than that of an equiva- 


lent steel without vanadium 


eratures 


When cast steels are quen hed and 
tempered to obtain greater 


vanadium improves th 


strengths, 
iM nity of 
hardness throughout the casting. The 
ductility of the steel in rtion to 
the strength, is raised. ° ecure a 
given hardness, the tempering tem- 
perature can often be higher, thus put- 
ting casting in a more stress free con 
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. tensile strength and superior 


dition. Warpage and distortion are 


educed, and the tendency of castings 
having sudden changes in section size 


to crack is minimized 
and nickel- 


for 


Manganese-vanadium 
vanadium steels are used 
and 
pered to give a yield strength of a 
proximately 60,000 psi, a 
strength of 90,000 psi 


that are to be normalized 


I 
tensile 
an elongation 
of 25 per cent, and a reduction in area 
of about 50 Manganese 
molybdenum-vanadium steel were used 
during the war in ordnance castings 
that had yield strengths over 150,000 
psi, which is high for cast 
Manganese - molybdenum - vanadium 
cast steels of lower molybdenum con- 
tent are suitable when ferat 


pe r cent 


steel. 


moderate 
ductility 
and impact strength is needed. Copper 
vanadium steels have a low carbon con- 
tent, but high strength is obtained by 
precipitation hardening; thus, they are 
less sensitive to thermal abuse during 
welding, and to cracking in the molds. 


more 


The chromium-molybdenum-vanadi- 
um steels shown in Table V are about 
the only steels, than the 
that can 


other 


cast 


one per cent aluminum steels, 


be nitrited to a high surface hardness 
1 


The inherent tenc 
containing stee 


aluminum- 
Is to produce cold shuts 
alligator 


ency of 
and so-called skin” 
rendered its use difficult in castings, 
especially in thin sections. Of the two 
types of steels that are listed, the lower 
chromium type is for applications in 
which a nitrided case of slightly greater 
hardness and wear resistance is re- 
quired than that obtainable with car- 
burized steel. Steels of this analysis 
have been used extensively for high 
strength centrifugal castings, and are 
also applicable in cases where resis- 
tance to hydrogen penetration is im- 
portant. The high chromium type is 
intended for applications requiring full 
hardness and wear resistance in the 
nitrided case, which has a toughness 
not usually possessed by aluminum- 
containing steels 


has 
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Table I—Influence of Cerium on Remelted Hematite Pig Iron 


Transverse 
rupture 
stress, 
tons/sq in. 


Dia. of| 
test 
bars, 
in 


Deflection, 
in. 


Tensile strength Brinell hardness Impact strength, 


tons/sq in number tr-lb 


Nodular 


Cast Irons 


Without | With Without With 


From “Nodular Cast Irons, Their Pro- 
duction and Properties”, by H. Morrogh 
and J. Grant, Metallurgia, July 1948. 





UNTIL RECENTLY the only method of Table 11—Influence of Double Treatment (Ce 
obtaining the graphite in a cast iron 
in a nodular form was by a lengthy 
annealing process. As a result of much 
research work on the fundamental 
aspects of graphite formation, the 
British Cast Iron Research Associa 
tion has developed a process whereby 
graphite produced on solidification is 
in the nodular form. The resulting 
iron, although not as good as malle- 
able iron, is a distinct improvement on 
normal flake graphite irons, and the 
process can be hailed as an outstand- 
ing development in cast iron metal- 
lurgy 

The involves the solution 
an appropriate amount of cerium 
molten iron of appropriate 
composition shortly before casting. The 
principal composition requirements 
for the iron to be treated with cerium 
are 


inoculant) 


Percent of Principal Elements Trans 


verse Deflec Ten 


rion, 


sile 


B.H.N 


strength, 


Mn 


O Sf 
0.88 


0 005 
0 OOS 


0 051 
0 055 


O O40 
O O58 





Table I1I—Composition and Structure of Melt Numbers 


Melt 
No 


Treatment and 
Additions 


Chemical Composition, percent 

Structure 
r.¢ Si | Mn P Ce 
process 
ot 


742.650.530 0060 
in 


Single. 70 gm misch 
metall to 65 lb tap 


0240 053 Quasi-flake graphite and 
a few hypereutetic 
graphite nodules in a 
matrix of ferrite and 
pearlite. V.835 was 
white in the O.875 in 
and 0.6 in bars. V.980 
was white in 0.6 in. bar. 


cast 


79 


35 gm misch- 3.76 2 
to 70 |b tap 


V.980 Single. #80 850 0120 


mic tall 


0510 029 


1. The iron must solidify grey even 


without the cerium addition. Double. 70 gm3.553 010.890 0040.0440 053 


2. The iron mus: be of hyper-eute: 
tic carbon content. When the nickel 
content of an iron exceeds 10 percent 
it need not be hyper-eutectic. 

3. The silicon content can have 

any value, but is preferably within the 
range 2.3 to 7 percent. 
1. The sulphur content of the metal 
be treated should be low 
possible and after treatment it should 
not exceed 0.02 percent 

5. The phosphorous content must 
not exceed 0.6 percent and should 
preferably be below 0.1 percent. 

6. Manganese, copper. nickel, chro- 
mium and molybdenum can be pres: 
ent in any amounts singly or in any 
combination, provided condition No. | 
1S observ ed 

The most important of these re 
quirements are those covering the car 
bon and sulphur contents. 

The improvement in 


to as as 


mechanical 
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mischmetall to 65 It 
tap. 61g 025 


Double 90 gm 
mischmetall to 70 It 


tap. 1002 58.M.Z. 


30 Double 
mischmetall to 70 lt 
tap. 1002 S.M.Z 


172 Inoculated. 


od. 67 Single. 42 gm misch 


metall to 60 lb tap 


110 gm} 


Double. 65 gm3 


mischmetall to 80 Ib 
tap. 902zS.M.Z. 


S oz. Fe Si (80% 
SO Ib tap. 


Mischmetall is an addition containing 


) 


to2 


840 O110 0440 045 


770 0090 


840.0320 O41 


490 0120 


028 0.029 


810.0120 0350 034 


Ni 
912.160.640.025 0.028)1.92 


) 


l 


19 


0350 0541.49 


M 


Well developed nodular 
structure in a matrix of 
ferrite and pearlite 
Nodular structure with 
some quasi-flake graph- 
ite in the 1.6 in. and 
1.2 in. bars of W.3. The 
matrix was almost en 
tirely pearlitic, the fer- 
rite decreasing with de- 
creasing section 


Pearlitic iron with medi- 
um sized flake graphite 


Quasi-flake graphite 


Nodular graphite 


1s Flake graphite 
Acicular 


50 percent cerium. 
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Fig. 1 (Left) 
Fig. 2 (Right) 


melts 


-Transverse set and deflection curves for flake-graphite iron, 1.2 in. bar. 
Tensile set and extension curves for flake-graphite, W.1 
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1.2 in. bar 


I N 





G 


0.007 percent due to the cerium treat- 
ment and, of course, the presence of 
0.040 percent cerium. The mechan- 
ical properties of the bars cast from 
the treated material are at a very much 
higher level and immediately fall into 
the range of properties covered by 
heavy-duty cast irons. 

Irons produced by the simple addi- 
tion of cerium to the molten metal 
before casting, will usually have a 
microstructure consisting of a mix- 
ture of hypereutectic nodules, together 
with quasi-flake graphite. This process 
is referred to as the ‘‘single treatment” 
process to distinguish it from a fur- 
ther elaboration of the process by 
which entirely nodular structures can 
be produced. This modification has 
been achieved by the introduction of 
what is known as the ‘‘double treat- 
ment’’ process, which involves the ad- 
dition of a graphitizing inoculant to 
the molten metal simultaneously with, 
or immediately after, the cerium ad- 
dition. By this double treatment 


proc 


ess it is possible to obtain entirely 








properties resulting from the cerium two of the same iron to one nodular structures with the develop 
treatment is indicated in Table I in of which the appropriate amount of ment of a new high level of mechan- 
which the mechanical properties ob- cerium was added. The only signif ical properties 
tained on two sets of @est bars are icant differences in analysis were the Table II gives the analysis and me- 
tabulated. The bars were cast from reduction of sulphur from 0.023 to chanical properties of the two nodular 
Table 1V—Mechanical Test Results on Five Types of Nodular Cast Iron 
lransverse as ra ine Ter ( press 
= sha 
Melt (Dian | s M I Mod M 0.798 in. Ult.com-) Mod. of 
N 1 i r D I D las la B.HLN i ression astic 
(y 10% 10% 
VS 1 .¢ } 40.7 0.34 2 $5 0 4 Is 2 19.4 ] 17 4 l 54 4 
[2 4S ¢ 0 $ 47 1 Q 57 00 2 70.8 187 2 31 76 O Os 
ON arr All 0.87 ir 1 white 
0 
\ l $s 4 $ 47.2 ) 22.4 2 2 | l { 
1.2 481 4 1 4 ( S 2 4 0 20.2 Z $ l ) 21 
0 O87 64.2 0 2 7 l 21 5 4 19.1 204 } 
) ALLO ameter bars 
VS l l ) 2 Z l 2 7 7 
l 2 l " 0 { ( 24.1 2 
0.87 73 & QO 44 + 0.2 2 24 ( $ >12 72 4 
) 77 ¢ {) ‘ 2 22 $ 21 4 2 2? Z Z 7) 
\ l¢ 65.4] 0 21 ' $5 14 7 22.8 Bo 78) 255) Fae 
12 - QO x ) 77 Q 70) 22 4 8.0 22.1 72 100-100 15.2 2 
O08 7 x ) 24 ( PS O 32 2? a 2 22. l 290 >120 * ae 
QO 77 { l 24 7 x1) 0.2 2 } ? $ ) 13 
W.3¢ l 68.4 0.42 fi Aa 73.8 0.58 l 34 2 24.2 2 2 110 
1.2 71.9 0.54 2.8 4.0 0.42 l 7.8 23.4 | 271 55 7 6.4 23.8 
0.87 82.7 0.37 26.0 73.2 0.28 73.3 38 O 24.4 2.2 290 Y *: 
O.¢ 13 0.37 24 0 0 28 23.9 36 6* 23.4 2 307 84.0 
tW.172 1.2 44.9 04 15.8 21.7 14.2 
t Flake graphite iron * Fracture showed inverse chil 
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A B S T 
cast irons cast in the form of 1.2 in. 
bars—No. 1 produced by the single 
treatment process and No. 2 by the 
double treatment process. In both, the 
melt was treated with 0.14 percent 
cerium, but in the case of the ine. 
treated iron 0.2 percent silicon was 
added as 80 percent ferro-silicon be- 
fore casting. 

Nodular cast irons can be regarded 
as new materials having mechanical 
and physical properties differing in 
many ways from those of heavy-duty 
grey cast irons and malleable cast 








irons. In spite of the nodular graphite 
structure, nodular irons are still rela- 











R 
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Cc = 


tively brittle and non-ductile mate- 
rials. While they have a shock-resist- 
ance inferior to ihat of the best grades 
of malleable iron, they are much less 
brittle than grey irons containing the 
usual flake graphite structures. The 
development oat application of a new 
material of this type entails the de- 
termination of a wide range of me- 
chanical properties other than those 
usually reported, such as transverse 
rupture stress, tensile strength, and 
hardness. The designer is interested, 
for instance, in the fatigue, damping 
and elastic properties of the material 
and, although the metallurgical aspects 




















S + + + 


of the process have been dealt with in 
some detail already in the literature, 
no attempt has yet been made to pre- 
sent a detailed survey of the special 
mechanical properties. 

Table III lists melts used for the 
majority of the tests, melt W172 being 
included for comparison as represent- 
ing the heavy-duty flake graphite irons. 
The last three irons listed were used 
in the investigation of the fatigue 
properties of nodular irons. 

In Table IV the results of standard 
tests carried out on five nodular irons 
and the heavy-duty flake graphite iron 
are listed. 





From “Use of Plastic Laminates in Air 
Force Aircraft—Part II", by R. T. 
Schwartz, W. G. Ramke and J. K. Lang, 
Air Materiel Command, Wright-Patterson 
Air Force Base, presented at the Low 
Pressure Seminar of the Society of the 
Plastics Industry, June 29-30, 1948, Wash- 
ington, D. C. 

AMONG THE PROBLEMS encountered 
in the use of low pressure glass fabric 
base plastic laminates in aircraft are 
those of wet strength, exposure to 
weathering, and rain erosion. 

Air Force experience in tropical re- 
gions, particularly in the Pacific area, 
has shown that one condition aircraft 
plastic parts must meet is that of sat- 
isfactory operation after being exposed 
to high humidity long enough to reach 
equilibrium as to dimensions, weight, 
and strength changes. The strength 
properties under these conditions are 
termed “wet strength” properties. For 
plastic materials whose wet strengths 
are lower than the normal properties, 
these lower values must be used for 
design purposes. It has been found 
convenient and practical for those lami 
nates of aircraft interest to substitute 
immersion in water at room tempera- 
ture (77 F) for exposure to high 
humidity at a somewhat higher tem- 
perature, for routine laboratory tests 
of wet strength. The time required 
to reach essentially constant strength 
on immersion may be as much as 30 
days for 4 in. thick laminates. How- 
ever, thicknesses of faces used in air- 
craft sandwich construction are as low 
as 0.015 to 0.035 in. and the time re 
quired to reach equilibrium may be 
considerably less than thirty days. 

Some finishes for glass fabric have 
been developed which greatly improve 
the wet strength of glass fabric base 
laminates. They consist of first heat 
cleaning the glass at high temperatures 
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Plastic Laminates in Aircraft 


to remove all organic matter and then 
treating the fabric with a water repel- 
lant size. Owens Corning finishes 13, 
14, and finishes of this type are com- 
mercially available. When glass fabric 
having either of these water repellant 
finishes is laminated with polyester 
resins the flexural wet strength after 
24 hours water immersion is only about 
10 percent less than the dry strength, 
and the flexural modulus of elasticity 
is not significantly lower wet than 
dry. The effect of the water repellant 
finish on the flexural wet strength does 
not seem to be permanent, because 
after 30 days water immersion, the 
strength of laminates made with Finish 
13 or 14 glass fabric has dropped al- 
most as much as that of heat treated 
glass fabric laminates, about 30 or 40 
percent. Even after 30 days, however, 
the flexural modulus of elasticity of 
the Finish 13 or 14 laminate will not 
have dropped more than about 10 
percent, whereas the heat treated lami 

nate will have dropped about 30 per 

cent. 

Glass laminates have stood up much 
better than cotton and paper lami- 
nates under severe conditions of out- 
door exposure, as far as dimensional 
and weight changes are concerned 
Considerable periods of exposure to 
weather may weaken glass fabric base 
polyesters about 20 percent in ulti- 
mate flexural strength at the most as 
far as is known, but they do not in 
duce warpage, delamination, crazing, 
softening, or cracking. Often the 
strength is increased after exposure, 
indicating that the curing periods nor- 
mally regarded as sufficient may not 
develop the maximum strength of the 
material. Also service experience in 
tropical and arctic as well as temperate 
climates has not been known to de 





teriorate glass fabric base polyesters. 
No unsatisfactory reports have been 
received as to fungus attack in service. 

A third major problem is that of 
rain erosion. The problem of rain ero- 
sion was first encountered in the 
Pacific, where planes were often forced 
to fly through heavy rain, and also 
rain and hail combined, and damage 
to glass fabric laminates was so severe 
that, sometimes the parts were worth- 
less after a single mission. More re- 
cent service experience has shown that 
nose radomes made of glass fabric 
base polyesters were severely dam- 
aged by the combination of rain and 
hail during flight. Rain alone erodes 
through the plies of a laminate mak- 
ing it appear to have been sanded 
Flight through rain and hail produces 
even more severe damage possibly be- 
cause the hail damage provides focal 
points for erosion to start. 

Wind tunnel tests confirmed the 
fact that erosion could be due to rain 
alone without the presence of hail or 
sand or any abrasive substance. Va 
rious laboratory tests have since been 
set up to simulate the effect of plastics 
traveling through rain at high speed 
Most of these consist of a rotating 
arm or propeller at the ends of which 
plastic samples can be attached and ro- 
tated through a water spray at high 
velocity 

These tests supplied the following 
results: Heavier rainfall has been 
found to cause more rapid rates of de 
terioration than light rainfall. For in 
stance, rainfall at three in. per hr and 
2.5 mm median droplet size eroded 
glass fabric base poiyesters and clear 
polymethyl methacrylate three times as 
fast as did rainfall at one in. per hr 
and 1.9 mm median droplet size 
Higher speeds of the test piece have 
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also been found to increase the rate 
of rain erosion, the erosion time de- 
creasing with about the sixth or eighth 
power of the speed. The use of test 
pieces of various shapes has shown 
that rain erosion is most severe on 
sharply curved leading edges. Test 
pieces of polyester glass laminates 
with a leading edge radius of curva- 
ture of } in. eroded eight times as fast 
as did flat leading surfaces. Water 
temperature within the range of 40 to 
80 F did not have much effect on the 
rate of rain erosion 

For an approximate quantitative es 
timate of resistance to erosion, based 
on time to initiate first perceptible ero 
sion under comparable test conditions, 
the following are based on an ar 
bitrary scale of assigning the rating of 
20 to a good void-free polyeste 


fabric base laminate 


N E E 





100* 


Polymethyl methacrylate 
Polyethylene . “i ; 
High pressure cotton fabric base 
phenolic, Grade C ere 20* 
Low pressure bag molded cotton tab- 
ric base phenolic . . 15 
High pressure melamine glass fab- 
ric laminate . ha 
Good void free glass fabric poly 
ester laminate . 
Conventional vacuum bag molded 
glass fabric polyester laminate 
laminate 
pressure, 


Glass fabric polvester 
molded under positive 
between male and female molds a4 


*Not tested long enough to determine 


exact value. 





The Air Force has several specifica- 
tions in preparation to cover the qual- 
ity control of laminating resins, glass 


laminated fabric base parts, and 


sand 


I 


wich constructions. Qualification tests 
to be performed for the initial evalua- 
tion of the resin will consist mainly 
of the preparation of a laminate with 
a specified glass fabric and then tests 
of the laminate to see that it meets 
mechanical, physical, and chemical re- 
sistance requirements The ultimate 
flexural strength requirement for this 
laminate, 4 in. thick and made with 
181-14 or 181-13 glass fabric, will be 
15,000 psi minimum and the flexural 
modulus of elasticity requirement will 
be 2.5 x 10° psi minimum. Most of 
the type polyester laminating 
resins should meet these requirements 
strength 
that its 


rigid 


There will in addition be wet 
requirements for the laminate 
flexural str 
25,000 psi after 

and 


above 2.3 x 


ultimate 
above 
immersion flexur 


elasticity 





Engineering of Nuclear Power 


From “The Outlook for Nuclear Power” 
by Cecil B. Ellis, Journal of the American 
Society of Naval Engineers, Inc., Febru- 
ary, 1949. 


NUCLEAR POWER, it has been generally 
agreed, could be used to generate ele 
trical energy and to propel large ve 
hicles. But it is now three years since 
the end of World War II; and 
as is known, no light bulb has yet been 
it engine turned by 
Many of the difficulties inhibiting the 
’ 


applications lie in the 


so far 


lit or fission power 
advance of these 
engineering field 

The 


strates 


onstruction of atom piles 


some of these problems 
ist be solved by the engineer 
energy ts ever to be satisf 
torily harnessed. In one simple type 
pile, air-tight aluminum cans, contai 
ing uranium metal, are iml 


intervals throughout a large m: 
pure graphite. Cooling water is passed 
through channels around the uranium 
filled cans. The entire assembly is sur 
rounded by 
feet thick to prevent the escape of 
aging radiation 

This enormously massive 


several 


lan 
dam 


a concrete shield 


tive 
shield is the entity which dominates all 
practical power aspects. The radioac 
tivity and neutron density within a pile 
producing heat at only 1 kw is so lar 
as to require shielding equivalent to 
two feet of concrete. At the 100 kw 
ompetent authorities have esti- 
mated that the weight of a 
nuclear powered automobile, accord 


prote 


level, 


minimum 


ng to present pile design possib 
would be 50 tons 
Small piles are too heavy and too ex- 


ive to have many practical power 
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Schematic diagram of a possible type of nuclear power plant 


although they iys be val 


uses 
uable as neutron sou research 
The most 


probably be built 


important power piles will 
range trom a 
few thousand kilowatt 
tical power 

signed to run at very hig 


piles should 
h tem 
to increase efficiency 

To build a 75,000 
would require a « itla 
ty-five million dollars ich € 
factors alone 


onomi« 
will probably force pile 


sizes into the range above 10,000 kw 
As shown in Tab! 

for atomic power lie in the field of 
heavy propulsion. B only appar 
ent means of greatly reducing 


the principle uses 


Way 

The perime 

smaller 

achieved, however 

y be more BTU per 


essaril second 


! 

| 
generated in each 
ind the pile will run at am 


foot of the pile, 
h higher 
+} 


empe rature unless 
oolant can | orr 


< reased 


ie etticieny of the 
espondingly in 

One of the central engineering prob- 
lems of the practical power pile, there 
fore, is to achieve rapid heat transfer 
from the uranium at high temperature 
to the coolant fluid. Most of the 


gested power pile desi 


S 1g 
gns which have 
been published contemplate that the 
circulating fluid will issue from the 
pile at something like 1200 F. Coolants 
suggested have ranged from high-pres 
sure helium gas to liquid metals such 
working 


as sodium or lead. These 
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Table I—Estimated Power Levels 
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Use | ower Weight 
Level | Replaceable 
| by a Pile 
Automobile 100 Kw} 
Submarine 5,000 Kw 630 tons 
Locomotive 6,000 Kw 250 tons 
Large airplane 9,000 Kw! 95 tons 








Electric power 
for a small 
city 

Large battleship 
or Carrier 

City of a million 
population 


100,000 Kw} 




















150,000 Kw! 12,000 tons 
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fluids would then be led, probably, 
through an intermediate heat ex 
changer to a suitable engine for con- 
verting their heat to useful work. The 
closed-cycle gas turbine has been sug- 
gested by some designers. This engine 
would drive a generator which would 
produce electric power as the final out- 
put of the nuclear plant. Such a system 
is shown schematically in Fig. 1. 

A number of problems must be 
solved before the above system can be 
constructed. A few of these result from 
the shift to high temperatures, but 
most of them have been partially 
solved in building the present piles 

(1) One of the first requirements is 
that neither the moderator, the coolant, 
nor any other material within the pile, 
such as the cans for the uranium or the 
coolant pipes, can contain any elements 
which are strong neutron-capturers 
Otherwise, the chain reaction will be 
choked off. Table II lists the relative 
ability of various elements to absorb 
neutrons. Many of the common struc- 
tural materials, such as steel, are imme- 
diately ruled out on this score. The re- 
quirements with respect to some ele- 
ments are so extreme as to necessitate 
setting up new industries for produc- 
ing materials of the necessary purity. 
Thus, less than one part of boron in a 
million can be allowed in a pile 

(2) From this restricted list mate- 
rials, which are not subject to high 
temperature creep or weakening, must 
he selected for all the close tolerance 
locations. 

(3) Materials exposed to the cool- 
ant must not react with it or corrode at 
high temperatures. 

(4) Film formation of any kind on 
inner surfaces would decrease the vital 
heat transfer rates. 

(5) The coolant or impurities there- 
in, may be made radioactive while 
passing through the pile. This will 
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make the pumping machinery radio- 
active, and, in case of trouble, impos- 
sible to repair except by remote control. 
For this reason, the pumps and the 
external lines of the coolant will prob- 
ably require some radiation shielding 
also. To decrease the amount of 
shielded space and to protect the large 
power turbines from radiaactivity, the 
latter should probably be operated by 
a secondary thermal fluid, such as high 
pressure steam or merc ury. This fluid 
may receive its heat from the primary 
coolant through a heat exchanger im- 
pervious to radioactivity. 

(6) The intense neutron flux in the 
pile almost precludes the use of any 
organic materials since the neutron 
bombardment will disrupt the bonds of 
organic molecules. Similarly, radioac- 
tivity in the coolant will break down 
lubricating greases in the pumps 
Many inorganic liquids would also be 
dissociated if used as coolants 

(7) In the same fashion, the 
strength and other physical properties 
of many structural materials are altered 
under intense neutron bombardment 
This problem did not prove insur- 
mountable in previous piles, but it may 
be especially bad when the materials 
are exposed to high temperatures 

(8) The cans holding the uranium 
must remain absolutely gastight at the 
elevated temperature since many of the 
heavy fission fragments form highly 
radioactive gases which must not be 
allowed to get out into the coolant 
lines 

(9) Some of these heavy fission 
fragments, from which the pile gets its 
heat energy, are themselves strong neu- 
tron-capturers. If their concentration 
is allowed to grow too high, they will 
“poison the pile’ by choking off the 
chain reaction. Therefore, provision 
must be made for periodically replac- 
ing the partly used uranium cans by 
fresh ones. All this must be accom 
plished by remote control since every- 
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Table 1I—Relative Neutron Absorb- 
ing Powers for Various Elements 





Relative 
Element Absorbing 

Power 
Aluminum O04 
Argon 10 
Bervlhum 0 01 
Boron 710 
Cadmium 2950 
Carbon 0 0048 
Chromium 3.3 
Copper 4 3 
Deuterium 0 03 
Fluorine 0 Ol 
Helium 0 00 
Hydrogen 0 33 
Iron 21 
Lithtum 66 0 
Magnesium 0 31 
Mercury 400 
Nickel ( 
Nitrogen i.2 
Oxygen 0 00022 
Silicon 0.24 
Silver 5 
Sodium 0.4 
Vanadium 5 





Such points as the usefulness of cadmium 
and boron as control rods, and the unsuit- 
ability of mercury as a coolant are evi 
dent from this table. These 
based on prewar measurements 


values a 


r 





thing is “hot,” both thermally and 
radiologically. 

Enough has been said by now to 
show that the problems, though very 
difficult, are not fundamentally in 
soluble. A number of the 


should 


being 


engineer 
benefit from 
arried on by 
materials contractors and metallurgical 
and chemical contractors of the Office 
of Naval Research. Everyone believes 
that good power piles will be built 
sooner or later. For the stationary 
power plants, the scale of development 
will doubtless depend chiefly on eco- 
nomic factors. 


ing que stvions 


research now 





Stress Corrosion 


From “Stress-Corrosion Cracking in Al- 
loy-Steel Gas Cylinders” by R. G. Gifkins 
and W. P. Rees, Metal Treatment and 
Drop Forging (London), Autumn 1948. 


THREE FACTORS known to be impor- 
tant in causing stress-corrosion crack- 
ing in steels are: (1) Stress; (2) 
corrosive conditions; and (3) time 
Factors relating to the steel which may 
be of importance are: (1) Chemical 
composition; (2) heat treatment; (3) 
condition of the surface. The experi- 


of Alloy Steels 


ments reported deal largely with effect 
of stress under constant corrosive con- 
ditions and with the effect of changes 
in the corrosive environment 
Experiments on conditions causing 
stress-corrosion cracking entail the use 
of a large number of specimens and 
apparatus by means of which several 
specimens can be tested  simulta- 
neously; simple test specimens and 
methods of stressing are therefore de- 
sirable. The specimens used were 


bey 





Table I—Effect of Stress on Time for Failure 
(Tests made using machined surface specimens, with a wick and hydrogen sulphide in 


saturated air.) 


Test Stress, | Duration | Examination by Remarks & Results of Microscopic 
No tons per of Test Crack Detector Examination 


sq in 


Wide cracks with 


Stubby fissures 


hook-like branches 


often leading to wide 


cracks with hook-like branches 


Small fissures 
branches, finer 


cracks with hooked 
than QJ] 4D 


Small fissures leading to fine branching 


cracks 
Many fine cracks 


Cracks 


vice, some crac 
the thickness « 


Cracked specimer 


1 broken by bending in 
ks had penetrated half 


ft testprece 


\ll specimens except QJ] IF, Q]] 2F & QI) 4F broke; these were removed for examination 





Tests made with the wick, using hydrogen sulphide in saturated air. 


QT} 10A 20 days Possible cracks Small fissures 


11A 20 . . Deep, fairly wide 


1G 15 
2G 15 ' Possible cracks Small narrow-m 
cracks 
10B “ “ “ 
11B ' Many cracks; Wide-mouthed « 
deep corrosion deep 
Doubrful cracks 
Doubtful cracks Corrosion pits b 


Small narrow-mo 


fissures 


outhed pits and ne 


uthed pits 
racks about 0.02 


it no cracks 


Possible cracks Corrosion and one wide deep fissure 


Doubtful cracks No cracks. Con 


None of the specimens failed in the tests 


siderable corrosion 





Table Il—Preliminary Experiments 


Stress, ‘orrosive Conditior Examina- 
Test No. tons per ration. by Crack 
sq in 1 of Detector 


Agent 


PRHIA (1) 50 n Saturated lO weeks Nocracks 


PRHI1A (2)|60 (appro al Unsatu 2} days |Many 


cracks 


PRH6A 5 25 in i- |6 No cracks 
PRHSA 5 Solutior aturated lays |No cracks 
poe oa No cracks 

Many 


cracks 


PRHSA appro 25 in al | - (28 d No cracks 


PRH3A 


specimens being taken t for 


PRH 8 A (2) and PRH3A 


All the tests, except PRHIA (2 


Remarks and 
Results of 
Microscopic 


I \amination 


Machined surface 
specimen 

Specimen first sub 
jected to conditions of 
test PRHIA (1 
Heat-treatment scale 


mn rracte 


Same specin 
PRHSA (1 
Same specim 
PRHS5A (1 
Heat treatment scale 


rs ice 


Same specimen as 
PRHSA (1 
Heat Treatment scale 


ace 


1 ended by the 
for PRHSA (3 
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strips 34 by 4 by 1/10 in. machined 
from used cylinders. They were 
stressed in a jig designed to give a 
uniform bending moment. The jig, 
with the stressed specimen in position, 
was small enough to fit comfortably 
into a glass jar, fitted with a sealing 
lid, into which known gas mixture 
could be passed 

Experience with hydrogen cylinders 
showed that nickel-chromium, molyb- 
denum steel was susceptible to stress- 
corrosion cracking and as there were 
available a number of hydrogen cyl- 
inders which had been cut up for 
periodical inspection, tests have been 
confined to steel from two of these 
cylinders in both of which cracks had 
developed in service. Most of the tests 
have been made on a steel (QJJ) of 
the following composition: C, 0.28; 
Si, 0.31; S, 0.038; P, 0.028: Mn, 0.66: 
Ni, 2.25; Cr, 0.75, and Mo, 0.65 
percent. The hardness of this steel 
was 369 Vickers and of a similar steel 


(PRH) 316 


Ruthenium 


From “Ruthenium,” Metallurgia, Man- 
chester, England, March 1949. 
RUTHENIUM, a rare metal of the plat- 
inum group, has few commercial appli 
ations as yet but prominent among 
these are the uses of platinum-ruthe 
nium alloys to replace the more valu 
able platinum-iridium alloys for pen 
points and electric contacts 

As far back as 1918, William R. 
Mott in his studies of the volatility of 
refractory materials in the carbon arc 
estimated the boiling point of ruthe- 
nium at 4,150 C, decidedly higher 
than the boiling points of platinum 
and aluminum oxide. (Volume 34 of 
the Transactions of the Electrochemical 
Society). In a later study he reported 
that ruthenium gives a bright blue arc 
ore and a yellow arc shell when 
burned in a carbon arc 

Harold G. Bain prepared metallized 
glass oxygen-electrodes of the platinum 
metals including ruthenium, as_ re- 
ported also in the Transactions of the 
Electrochemical Society. The ruthe- 
nium solution used contained 1 percent 
ruthenium chloride in 4 normal hydro 
chloric acid. As in the cases of the 
other platinum metals, no ruthenium 
electrode gave reproducible and con- 
stant values for the oxygen potential 

Ruthenium like osmium forms a 
hexacyanide, and it has been suggested 
that ruthenium can be deposited from 
1 cyanide bath. Ruthenium dissolves 
in fused potassium hydrate. Tetra- 
valent ruthenium forms a sulphide, a 
selenide and a telluride. Three chlo- 


rides and five oxi.Jes are known 
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Quartz Film Is 
Both Conductor 


And Insulator 


A THIN LAYER OF PURE QUARTZ that 
is both an electrical conductor and an 
insulator is being used in a special 
electron tube to retain and intensify 
the fleeting images on a radar screen 
The tube, called the Graphechon is 
a “booster” device that is placed be 
tween the radar beam receiver and the 
television kinescope reproducer. Pos 
sessing ‘‘visual memory”, the device 
retains for more than a minute images 
that otherwise would have a life of 
less than one-millionth of a second 

Because of this capacity, the tube 
will increase the efficiency and ease 
of monitoring search radar, will 
heighten the effectiveness of Teleran, 
the television-radar navigational aid, 
and will make possible the more exact 
observation and recording of oscillo 
scope traces 

The heart of the Graphechon is a 
metal target, 3 in. square coated on 
one side with a layer of pure quartz 
20-millionths of an inch thick. In 
the basic tube, two beams in the legs 
of a V-shaped envelope are aimed at 
this target. One is a radar beam, 
which “writes’’ on the quartz surface 
the other is a iconoscope-type beam 
as used in a television camera—which 
“reads” from the surface. Unlike a 
fluorescent screen, the target is not 
light sensitive, but is sensitive to ele 
trical charges. 

The beam of electrons from the 
reading” gun strikes the target and 
knocks off secondary electrons, which 
fly to the conducting coating that lines 
the tube. Removal of negative elec 
trons builds an increasing positive 
charge on the target surface, until 
a maximum point of equilibrium is 
reached. When this occurs, the excess 
of secondary electrons, over the beam 
current, returns to the target, main 
taining the electrical equilibrium. The 
quartz coating acts as an insulator and 
permits charging of the surface to a 
voltage higher than that of the metal 
sheet. 

At this point the iconoscope beam 
has prepared the target for “writing” 
by the radar beam. When the radar 
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“VISUAL 


of 


receiver picks up a reflection, the sig 
nal turns on the radar beam of ele 
trons that crashes through the quartz 
layer, makes it conducting at that point 
and there discharges the voltage 

The iconoscope scanning beam then 
knocks secondary electrons from that 
spot on the target in an effort to bring 
it back to equilibrium. This removal 
of electrons produces a signal on the 
target that is amplified and applied to 
the kinescope 

Scanning occurs 30 times a second 
ind sometimes as many as 2,000 scans 
are required to bring the whole signal 
area of the target back to equilibrium: 
that is, to read off the signal com 
nletely. Thus the image can 
tained for approximately a minute 

The radar antenna revolves 
every five seconds and reneats eac} 
ignal at that interval. By coordinat 
ing the reading speed of the icono 
scope with the writing speed of the 
radar beam, all the sienals can be seen 
on the kinescope with a high level of 
hrichtness 


be rs 


onc 


If a ‘progressive’ picture of a mov 
ing object is desired, the “reading” 
can be slowed to the maximum time 
interval and the radar beam will add 
eleven signals to the image before 
the original screen trace or pip is lost 
The resulting teardrop-shaped pip in 


MEMORY” TUBE has a quartz target that is sensitive to electrical 
charges. Upper view shows double-ended conscruction that is the present vers on 
the original V-shaped configuration shown in the lower view. 


dicates the object's direction—toward 
the rounded end—and will be curved 
to duplicate the change of cours¢ 

The first major application of the 
Graphechon is expected to be in Tele 
ran, in which a composite television 
picture comprising radar pattern, its 
associated ground map and other in- 
formation is transmitted from ground 
to plane. This all-electronic converting 
scheme, since it '“memorizes” with very 
slow deterioration signals that other- 
wise fade rapidly, makes it possible to 
transmit a much stronger picture to the 
pilot-viewer. 

Of equal importance is the fact 
that radar signals, in the form of elec- 
tricity rather than light, can be ampli 
fied. The image that appears on the 
fluorescent surface of a radar 

so dim that it cannot be telecast 
without the use of complicated optical 
booster With the Graph 
e-hon, the radar pattern is kept in the 
form of an electrical charge, which 
may be readily amplified, until it 
reaches the kinescope 

Cathode ray oscillograph traces 
which occur in intervals so short they 
re measured in millionths of seconds, 
can also be retained for scrutiny or 
reproduction 

Since the prototype was developed 
and built, the tube has been modified 


SCOPM 


systems 
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to do away with the ‘‘V” formation 
of the guns, which poduced some dis 
tortion in the treading.” The modi 
fied model has the radar and icono- 
scope beams approaching the target 
from opposite ends of a regular cyl- 
indrical tube. Instead of a single 
quartz on a metal plate, quadruple- 
layer construction is used. Starting at 
the radar side of the assembly, this 
construction consists of a layer of fine 
copper screen with 500 wires to the 
inch, a film of collodion one-millionth 
of an inch thick, a layer of aluminum 
four-millionths of an inch thick and, 


finally, the layer of insulating-conduct 
ing material 

The Graphichon was developed by 
Louis Pensak, Research Physicist a 
the RCA Laboratories, Princeton, N. J 
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Complete Hudson Engines 
Balanced Dynamically 


A MACHINE that can balance the rotat 
ing and reciprocating parts of an en 
gine—crankshaft, clutch, dampener 
flywheel, connecting rods and pistons 

while they are in motion is now in 
the Hudson Motor Car 
pany’s plant in Detroit 

The $30,000 machine, which ts 20 
ft long and weighs ten tons, consists 
of a large electric motor, a “brain-box” 
amplifier and translator, a cradle on 


use at Com 


C A L 


which the engine to be balanced rests, 
and a double hydraulic drilling unit 
operated by selsyn generators that are 
activated by the “‘brain-box.” 

Engines are taken off the production 
line and mounted on the cradle. This 
fixture hangs on wires } in. in di- 
ameter and 18 in. long so that the 
engine and cradle are suspended 

Hydraulically operated ‘dogs’ or 
clamps hold the engine in the cradle 
The electric motor transmits power 
through a flexible coupling and rotates 
the crankshaft at 450 rpm. To com 
pensate for variations in torque caused 
by changes in electric power flow or 
stiffness of the new engine, this speed 
is held constant by the “brain-box”. 

As the engine revolves, the minute 
vibrations that would tend to shake 
the engine during operation in a fin 
ished automobile develop enormously 
magnified vibrations in the supporting 
wires of the cradle. 

The “brain-box"’ picks up these vi- 
brations from two separate planes of 
vibration: the first from the rear half 
of the engine; the second, from the 
front half. The electronic circuits pro- 
vide a measure of the unbalance caus- 
ing the movement of the cradle and 
iutomatically locate the unbalance. 

Selsyn motors, running in pairs, 
automatically synchronize their speeds, 
and electrical impulses are conveyed 
to the automatic drilling equipment 
The “brain-box” signals the drills 


ENGINE BALANCER measures dynamic unbalance in rotating parts and automatically 
drills out flywheel and dampener to bring complete engine into balance. 
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Next Month’s P.E. To 
Keynote ‘Cost Reduction” 


DuRING THE PAST FOUR MONTHS, 
the editors of Propuct ENGINEER- 
inc have traveled 18,000 miles and 
visited hundreds of industrial plants 
to find out how design engineers 
can and are meeting the demands 
of the buyer’s market. More than 
200 studies, including charts and 
tables for simple cost comparisons, 
will fill 88 pages of the June 
Propuct ENGINEERING. 











to drill out the unbalance on 
both the flywheel on the rear end of 
the crankshaft and the dampener on 
the front end of the crankshaft. In 
addition, the “brain-box” signals the 
drills how deep to drill. 


where 


Near-Vacuum Wind Tunnel 
Simulates Height of 80 Miles 


NEAR-VACUUM FLIGHT CONDITIONS, 
encountered by rockets from 50 to 80 
miles above the earth, are to be studied 
under man-made conditions in a new 
type of wind tunnel installed at the 
University of California at Berkeley. 

The ordinary wind tunnels of the 
world, now countable by the dozens, 
yield scientific flight data from sub- 
sonic to supersonic under conditions 
at sea level, but give little information 
of value in determining conditions in 
the far above atmosphere regions 
reached by modern rockets. Even the 
data obtained from rocket-borne in- 
struments sent high aloft are not re- 
liable, because the effects of atmos- 
pheric conditions on instruments at 
such altitudes are not accurately known. 

These high-up conditions are dupli- 
cated in the five-by-seven foot test 
chamber of the new tunnel by power- 
ful steam jet vacuum pumps. When 
the vacuum approaches the conditions 
existing 80 miles above the earth, a 
molecule in motion in the chamber 
has a chance of bumping into another 
molecule every 10 ft. At sea level, 
a molecule in the free air would strike 
another every 0.0001 inch 

When the vacuum in the test cham- 
ber of this new tunnel has been created, 
air or gas is directed from a special 
accelerating nozzle into a 4-in. test 
section that contains the model under 
Nitrogen, helium or other gases 
can be used for special studies 


test 
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Washington Notes 


Congress Favors Passage 
Of Science Foundation Bill 


The government finally is going to 
set up a National Science Foundation 
Congress is willing to take the kind 
of law that President Truman likes 
and, if present plans are not altered, 
Congress will vote a beginning $2-mil- 
lion to start the program. 

Scientists, frustrated after three 
years of legislative and executive dis- 
agreement, are hopeful that the new 
election-borne weight now given the 
President's words will help bring the 
long-sought foundation into being. A 
total of $15,000,000 for fiscal 1950 
for the foundation to start its program 
is listed in the budget. 

A bi-partisan bill, identical with 
one which passed the Senate and died 
in the House of Representatives last 
year, has already been introduced in 
the Senate. Heading the list of sena- 
tors who introduced the bill (S. 247) 
is the new chairman of the Labor and 
Public Welfare Committee where the 
bill has been assigned, Sen. Elbert D. 
Thomas, D, Utah. Other sponsors in- 
clude two Democrats, Senators Harley 
M. Kilgore, W. Va., and J. William 
Fulbright, Ark., and three Republicans, 
H. Alexander Smith, N.J., Guy 
Cordon, Ore., and Leverett Saltonstall, 
Massachusetts. 

The bill was originally sponsored 
in the Republican Eightieth Congress 
by Sen. Smith. It meets the objections 
the President raised in 1947 when he 
killed a foundation bill by pocket veto. 
Main objection at that time was ap- 
pointment of the director of the foun- 
dation by a large group of members. 
Under the present bill, the President 
appoints both the director and the 
members, with advice and consent of 
the Senate 

The foundation's jobs are 
planned to be the support of research, 
particularly fundamental research, with 
grants of tederal funds and the award- 
ing of scholarships and fellowships to 
scientists and prospective scientists. As 
called for in the bill, it would function 
through divisions covering different 
sciences. A minor point of dispute in 
the last Congress was whether special 
groups should be specified for attacks 
on major diseases, but this was com- 
promised by providing that the founda- 
tion could set up such other divisions 
and commissions as it deemed possible. 
These decisions would be made by the 
director and 


big 


24-member board 
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USAF Air Materiel Command Photo 


Small Liquid-Oxygen Converter for Aircraft 


An oxygen converter system using 
liquid oxygen instead of the gaseous 
medium is being devised by engineers 
of the Air Materiel Command's Aero 
Medical Laboratory and the Pioneer 
Division of Bendix Aviation Corp. 
The entire mobile oxygen-liquefication 
plant can be contained in one trailer 
truck. 

With a 228-lb saving in weight and 
a 450 percent reduction in space, the 
volume of oxygen available for human 
consumption is increased by 44 per- 
cent. These advantages are gained 
because, when changing from a liquid 
to a gas, the relative volumes are in 
a ratio of 1:800, which means that 
1.0 cu ft of liquid oxygen will provide 
about 800 cu ft of gaseous oxygen 
upon vaporization. 

The converter consists of a metal 
container for the liquid oxygen with 
a vaporizing coil and the necessary 
safety valves and specially designed 
operating valves. The liquid, upon 


vaporization, is forced through the 
oxygen system as a result of the pres- 
sure formed by the change from a 
liquid to a gas. 

Insulation for the small units in- 
stalled on planes was easily solved by 
applying the laboratory method of 
preserving the necessarily low tem- 
perature of —297 F—that of vacuum- 
walled containers. Recent Aero Med- 
ical Lab tests showed that the amount 
of liquid oxygen needed to produce 
breathing oxygen for a crew of a B-17 
in an amount that would compare 
with the present gaseous system would 
be a little less than a cubic foot. 

The mobile unit can produce 80 Ib 
of liquid oxygen an hour, which, in 
the gaseous form, would be about 1000 
cu ft. One gallon weighs about 93 Ib 
in comparison to 7} Ib for an equal 
amount of water. Each trailer has its 
own power plant, air compressor, air 
purifier, refrigeration unit, and air 
separator group. 





USAF Doing Big Business 
With “Small Business” 


Small business, classed as establish- 
ments using fewer than 500 employees, 
was awarded nearly half of the total 
number of contracts for purchases dur- 
ing the past six months, according to 
tabulations by Air Material Command 
Headquarters, Wright-Patterson Air 
Force Base, Dayton, Ohio. 

Furthermore, key AMC officials esti- 
mated that sub-contracts let to small 
business would total many more mil 
lions of dollars. Bulk of this 
total in components going 


was into 


latter 5 


the production of military aircraft. 
Maj. Gen. K. B. Wolfe, Director, 
Procurement and Industrial Planning, 
for AMC stated that there are thou- 
sands of small business firms through- 
out the country eligible to bid on com- 
modities required in building up and 
maintaining a modern Air Force. Par- 
ticipation by small business in future 
bidding should increase greatly, thanks 
to an educational program recently 
initiated by Brig. Gen. H. A. Shepard, 
Chief, Procurement Division. Nor does 
it involve having a manufacturer's 
representative present at bid openings 
an expensive procedure for the aver- 
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age small business establishment. The 
system is simple: 

A small business firm needs only 
to write to the Commanding Gen- 
eral, AMC, Wright-Patterson Air 
Force Base, Dayton, O., Attention:- 
MCPPXS72, Source & Price Records. 
The firm will be sent a regular form 
for registration of data on the type 
of its products and allied information. 

The firm’s name then is placed on 
the register for bidders. Each time, 
thereafter, when bids are to be pub- 
lished on an item the firm can pro- 
duce, it will be sent a letter to deter- 
mine if the firm is interested. If it is 
an IFB—Invitation for Bidders 
with complete information concerning 
quantity, delivery dates and specifica- 
tions will be sent on the published 
items. Ample time is allowed between 
publishing dates and bid opening dates 
for firm officials to determine its bid 
figures 

Air Force regulations and Public 
Law 413, govern the awarding of con- 
tracts. There are no exceptions or 
deviations from provisions set forth 
in both. 

As a guide in preparing future bids, 
abstracts of bidding on each contract 
are made available to those submit- 
ting bids. These abstracts are on rec 
ord at the Contractors Relations Of- 
fice, Wright-Patterson Air Force Base: 
Office of the Director, Procurement 
& Industrial Planning, Washington, 
D.C., and the seven Field Offices 


Plastics Advisory Committee 
To Aid All Navy Bureaus 


To meet the need for broad coopera 
tion by industry on Navy problems 
concerning the use of plastics, the 
Navy Industrial Assn. Plastics Task 
Committee has been reorganized as a 
standing Plastics Advisory Committee 

The Task Committee originally was 
formed to study 27 specific plastics 
problems of the Bureau of Yards and 
Docks. Reports of the Committee's 
work for the Bureau of Yards and 
Docks which reached the office of 
Naval Material and other Bureaus of 
the Navy Department, resulted in the 
Association being asked to establish 
a permanent Plastics Advisory Com 
mittee that would service all interested 
Bureaus. 

The reorganization meeting was 
held at the Navy Department recently 
and Rear Admiral C. E. Braine, As- 
sistant Chief of Naval Material, re- 
ported that earlier accomplishments of 
the Plastics Task Committee gave 
promise that the expanded Committee 
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could be of great usefulness to the 
entire Navy Department. 

Admiral Braine also urged the Com- 
mittee to stimulate industry into get- 
ting new products tested and placed 
on the accepted products list promptly. 
He stated that frequently new prod- 
ucts are not offered until an emer- 
gency arises and that their use then 
is delayed pending necessary tests and 
time-consuming approvals. 


NBS Announces Research 


Fellowships in Mathematics 


The Institute for Numerical Analysis 
of the National Bureau of Standards, 
located at the University of California, 
Los Angeles, offers a number of re- 
search fellowships during the sum- 
mer of 1949, and the academic year 
1949-1950, to qualified graduate stu- 
dents in mathematics and mathematical 
physics. Fellows must be enrolled in 
an accredited college or university. Re- 
search work performed at the Insti- 
tute can be applied toward a thesis 
for an advanced academic degree 

Fellows will work at the Institute 
and will be expected to perform mathe- 
matical research aimed at methods for 
advancing the applications of high 
speed automatic digital computing 
machinery. Individual work schedules 
can be arranged. Stipends will be 
based on full-time annual salaries of 
$2,294 for master’s degree candidates 
and $3,727 for doctorate candidates. 

Inquiries and requests for appli- 
cation forms should be addressed to 
the Chief, Institute for Numerical 
Analysis, 405 Hilgard Avenue, Los 
Angeles 24, California. 


Engineering Societies Appeal 
For Collective Bargaining 
In New Labor Bill 


The protection of design and other 
engineers subject to bargaining with 
employers was sought recently in hear- 
ings of the Senate Labor Committee. 
A plea for continuing in any new labor 
law the present Taft-Hartley provi- 
sion granting bargaining protection 
to professional employees was made 
by a representative of seven engineer 
ing groups. 

Professional employees should have 
the right to bargain collectively with 
their employers, but should not be 
subjected to “force grouping” of pro- 
fessional and non-professional em- 
ployees, the Engineers Joint Council 
said in the Committee hearing. The 
statement asserted that “strict regi- 
mentation of professional employees 
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May 10-13 

AMERICAN MANAGEMENT ASSOCIA- 
TION—Eighteenth Annual Packaging 
Exposition, Convention Hall, Atlantic 
City, N. J. 


May 19-21 

SOCIETY FOR EXPERIMENTAL STRESS 
ANALysis—Spring Meeting, Hotel 
Statler, Detroit, Mich. 


May 23-24 

MAGNESIUM AssociATION—-Annual 
Meeting, Edgewater Beach Hotel, Chi- 
cago, Ill. 


May 24-27 
INSTITUTE OF 
SciENCES—Second Joint Meeting with 
Royal Aeronautical Society, Hotel 
Astor, New York, N. Y. 
May 26-27 
SOCIETY OF THE PLASTICs 


tTRY—Annual Meeting, 
Beach Hotel, Chicago, Ill. 


June 5-10 

Society OF AUTOMOTIVE ENGI- 
NEERS—Summer Meeting, French 
Lick Springs Hotel, French Lick, Ind 


AERONAUTICAL 


INDUS- 
Edgewater 


June 20-24 

AMERICAN SOCIETY FOR ENGINEER- 
ING EpucaTION—Annual Meeting, 
Rensselaer Polytechnic Institute, Troy, 
N.Y. 
June 20-24 

AMERICAN INSTITUTE OF ELEC- 
TRICAL ENGINEERS—Summer General 
Meeting, New Ocean House, Swamp- 
scott, Mass. 


June 27-30 

” AMERICAN ELECTROPLATERS’ SOCI- 
ETY—Thirty-sixth Annual Convention, 
Schroeder Hotel, Milwaukee, Wis. 


June 27-30 

“ AMERICAN SOCIETY OF MECHAN- 
ICAL ENGINEERS—Semi-Annual Meet- 
ing, University of California, San 
Francisco, Calif. 





is incompatible with the maintenance 
of true professional standards” and 
that there “should not be any sub- 
mergence of the desires and interests 
of professional employees.” 

The Administration's bill now under 
consideration in Congress would re- 
turn to the Wagner Act rules, under 
which separation of professional and 
non-professional in bargaining units 
of their own would be discretionary. 
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SAE Panel Meeting 
Accents Surface Finish 


AN ALL-DAY PANEL SESSION On sur- 
face finish highlighted the SAE Pas- 
senger Car, Body and Production 
Meeting held March 8-10 at Detroit. 

Production men told design engi- 
neers that the object of a surface speci- 
fication is to describe the finish de- 
sired, not how to obtain it. They find 
it undesirable to use a symbol or 
means of dictating the type of finish- 
ing method on the drawing or speci- 
fication to get the required finish. Max- 
imum and minimum surface finish 
should be specified, to prevent a detri 
mental too-smooth or too-rough finish 
They stated further that at present, de 
signers find it best to specify surface 
finish for critical areas only. But it 
is possible that eventually readings for 
all surfaces will be shown on drawings. 

Factors influencing surface finish, 
its effect on performance of parts and 
ways of measuring it were stressed. 

Production men agreed that four 
basic factors affect surface finish: 

1. Profile and irregularities of the 
tool itself. 

2. Progression of the tool (speed 
of tool movement with respect to 


PRINCIPAL SPEAKERS at recent SAE surface finish symposium were: left to right, 


H. J. Griffing, Norton Co.; F. 


R. McFarland, Packard Motor Car Co.; C, R. Lewis, 


(Panel Leader) Chrysler Corp.; R. P. Trowbridge, Research Laboratories Div., GM 
Corp.; E. J. Abbott, Physicists Research Co.; and C. L. Stevens, Ford Motor Company. 


movement of the particular part that 
is being machined). 

3. Built-up edge left by tool on 
surface, determined by the form of 
chip the tool cuts. 

1. Tool chatter. 

It was said that speed of dressing 
the grinding wheel and speed of the 
wheel driving operation can vary the 
roughness range. Experience _ has 
shown that while two groups of parts 
may be within the same roughness 
range, one group will have a longer 


life because of the different grinding 
speeds and wheel dressing speeds used 

Rough finish of a part promotes fast 
initial wear during operation, most 
engineers agreed. With a smooth fin 
ish between mating parts, clearance 
must be increased to insure correct final 
running clearance. By the same token, 
relatively rough mating parts rec uire 
a reduced initial clearance to end up 
with the same final operating clearance 
after initial with smooth 
initial finish 


wearing as 





Foreign Reports from McGraw-Hill W 


Three-Dimensional Screen 
For Television and Movies 


A stereoscopic screen for cinemato 
graphic projection and television re- 
ceivers has been developed in Sydney, 
Australia. Mr. E. G. Beard, the in- 
ventor, is head of the patent depart- 
ment of the Australian branch plant 
of Philips, a Dutch electrical and radio 
concern. 

To obtain a three-dimensional view 
of screen images it is necessary to pro- 
ject two stereoscopic pictures onto the 
screen and to provide some means 
whereby each member of a large audi- 
ence sees only one of the two pictures. 

The Beard screen, in its simplest 
form, consists of a polished metal 
sheet engraved with overlapping sets 
of concentric circles drawn on centers 
that are in line with rows of observers, 
as in a movie audience. The grooves, 
being of semicircular cross section, act 
as concave mirrors which reflect the 
two images at the correct angle to the 
observer. Alternatively, the screen can 
be formed of overlapping sets of con- 
centric circles in the shape of ridges 
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of semicircular wire. In either case, 
all portions of the screen, except the 
flat portions between the grooves or 
ridges, consist of sections through an 
infinite number of spherical reflectors 
The pattern of ridges or grooves on the 
screen is based on complex optical 
mathematical calculations. 

Ordinary movie cameras can be used 
to take stereoscopic pictures if a sys- 
tem of prisms is placed in front of the 
lens to split the image into halves, each 
representing the view from a slightly 
different position. The projector is 
modified in a similar manner. 

To date, several experimental 
screens for cinematographic projection 
have been successfully demonstrated 
in Australia. It is believed that stereo- 
scopic pictures could be televised with 
out loss of detail and increase in band 
width by use of interlaced scanning, 
the first scanning to transmit the view 
for one eye, and the second, the view 
for the other. Any of the well-known 
switching systems for showing two 
sets of phenomena on the screen of 
a single oscilloscope can be used for 
dividing the two pictures. 


orld News 


Two Strippable Plastic Coatings 
Leave Lubricating Film 


Two Strippable Plastic Coatings 
vention, Crocell and Lowerite, have 
recently been developed by C roda Lim- 
ited, Snaith, Goole, Yorkshire, Eng 
land. Both materials are applied by 
dipping—Crocell at 160 to 185 i 
Lowerite at room temperature. In 
either case, the coating can be stripped 
off in one piece, leaving a film of pure 
lubricating oil extruded from the film 
during storage. 

Crocell, a tough, thick, thermoplas- 
tic skin, is impervious to most forms 
of corrosion and provides a partial 
cushion that protects the coated part 
from knocks and abrasions during 
storage and transport. 

The Lowerite coating is a transpar- 
ent, tough, elastic and continuous 
membrane. It is also supplied in such 
colors as red, green poe blue, which, 
apart from insuring complete coverage, 
provide an attractive finish. Identifi- 
cation marks on tools, gears and other 
parts can easily be read through the 
film, whether plain or colored. 
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tailor-made to a 


@ If corrosive conditions are shortening the life of your 
oil seals, the Johns-Manville Clipper Seal should pro- 
vide a practical solution to your problem. 

Here’s why: The Clipper Seal’s molded body is 
entirely non-metallic and is, therefore, unaffected by 
most forms of corrosion. To meet special conditions, 
the garter spring which holds the lip in contact with 
the shaft can be furnished in various corrosion-resistant 
metals .. . or Clipper Seals of special design that do not 
require garter springs may be used. 

The one-piece, concentric molded design of Clipper 
Seals also assures a number of other advantages. The 
hard, tough outer heel of the Clipper Seal is resilient 
enough to conform even to a slightly out-of-round 
cavity. And the soft, pliable inner lip always maintains 
a light, but positive sealing pressure on the shaft, with 
minimum wear on the seal. 


Clipper Seals are quick and easy to install, may be 
had in split or endless types, are available in sizes 


from 4 


in 


‘ 1.D. up to 66” O.D. If you have a special 


endian: requirement, or wish to consult about a 


special design problem, write Johns-Manville, 
Box 290, New York 16, N. Y. 


JM 














Here’s how Clipper Seal works: 


—)— 


The flexible lip (A) is held 
in light but firm contact 
with the shaft by means of 
the garter spring (B). Pres- 
sure on shaft is carefully 
pre-determined to mini- 
mize wear, yet effectively 
seal against leakage. The 
rigid heel (C) provides a 
press fit in the cavity, as- 
suring a tight lubricant- 
retaining seal at this point 
also. 





Johns-Manville PACKINGS & GASKETS 
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Tune in “Suspense!” 
— CBS Radio Net- 
a work Thursdays, CBS 
Television Tuesdays. 














Increased production facilities for 


DIE CASTINGS 


@ Here is important news for everyone who has need of the accurate, 
reliable die castings made possible with the famous Auto-Lite “controlled 
metals” processes. The opening of the great new Lockland plant of 
Auto-Lite, combined with the enlarged facilities at Woodstock, Illinois. 
greatly increases Auto-Lite’s ability to furnish the high quality die 
castings for which the Auto-Lite name is known wherever die castings 
are used. We invite your inquiries. 

THE ELECTRIC AUTO-LITE COMPANY 

Die Casting Division. Woodstock, Illinois 


600 8S. Michigan Avenue 723 New Center Bldg. 
Chicago 5, Illinois Detroit 2, Michigan 
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STAINLESS SAVES 217 | 


on this Perforated Strainer Pan 


This cost/weight analysis tells the 
story of how another company 
changed to Armco Stainless to cut 
costs and provide their customers with 
a better product! 

These perforated strainers for all- 
Stainless Steel commercial dishwash- 


ers were formerly made of a 14-gage 


non-ferrous metal. Now they're 18- 
gage Type 302 Armco Stainless Steel 
one pound lighter because 18 gage 
Stainless is stronger than the 14 gage 
metal it replaced. 
The total saving in material and 
fabricating costs is 30 cents or 21% 


on each pan. As many as 10 strainers 


are required for large washers. 

Users are elated with the new Stain- 
less pan. It doesn’t damage easily in 
rough handling. and the center handle 
stays on. Corrosion resistance is much 
better because ARMCO Stainless is not 
affected by commercial detergents. 
(Replacements were formerly the 
rule because chemicals in these clean- 
ers caused corrosion of the non-fer- 
rous metal). 

Using Armco Stainless Steels to 
cut first-cost and improve products 
or equipment is nothing new; it may 
be possible in your business too. So 
why not take the first important step 
today by analyzing your finished 
product costs using this rustless steel. 
Armco Engineers will be glad to talk 
it over. 

Just address Armco Steel Corpora- 
tion, 147 Curtis St.. Middletown, Ohio. 


ARMCO STAINLESS STEELS ‘y 
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Accurate Solution for Disk-Clutch Torque Capacity 


NILS M. SVERDRUP 


Development Engineer, 
A: Research Manufacturing Company 


IN COMPUTING TORQUE CAPACITY, 
the mean radius R of the clutch disks 
is often used. The torque equation 
then assumes the following form: 

a PuR (1 
Where 

T = torque, in.-lb 

P = pressure, It 

uw = coefhcient of friction 

R = mean radius of disks, in 

n = no. of triction surfaces 

This formula, however, is not math- 
ematically correct and should be used 
cautiously. The formula’s accuracy 
varies with the ratio D,/D,. When 
D,/D, approaches unity, the error is 
negligible; but as the value of this 
ratio decreases, the induced error will 
increase to a Maximum of 33 percent. 

By introducing a correction factor, 
¢, Eq (1) can be written 

T = PuRnoe (2 
The value of the correction factor can 
be derived by the calculus derivation 
of Eq (2). 

Sketch above represents a disk 
clutch with » friction surfaces, pres- 
sure between plates being p psi. In- 
side and outside diameters of effective 
friction areas are D, and D, in:, re- 
spectively. Since the magnitude of 
pressure on an element of area, dA, 
at distance x from center is pdA, the 
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friction force is pdAp and the moment 
of this force around the center is 
pd Apx. 

Integrating within limits D,/2 and 
D,/2 and multiplying by » friction 
surfaces, the expression for total torque 
in in.-lb is obtained. 

Hence 
Do/2 
= pd A uxr 
D'/2 
but 
dA = Ixxdx 
Substituting in Eq (3) 
Do/2 
T = p 
D,/2 


= 0.262 pun (De — D; 


4 ; 
2mxdx) px 


(2) 


or T 
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If the total pressure acting on clutch 
disks be P Ib, the expression for pres- 
sure per unit area is 

P 
r/4 De — D, 

Substituting this value for p 

Eq (5) 


)y? + 
0.333 Pun Di 


Do D, + D? 


Do + D, 
Now let 


D, 


oa =m D 
Do m Dy 


m so that, D; 


Substituting in Eq (6) 
Tf =0:333 Pont l 7 = 2 = <2 
Similarly, by substituting value of 
D, from Eq (7) in Eq (2), and hav- 
ing 
»h + 
ae® 


T = 0.25 Pung Do (1 +m 
Equating expressions (8) and 
0.25 Pung Do (1 +m) = 


0.333 Pun D 


= 1.333 X . a (10 


With various diameter ratios, the 
values for ¢ were computed and rep- 
resented in graph herewith. By using 
this graph and Eq (2), accurate values 
of torque can be easily determined. 
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BUILT TO MOVE GOODS— 


The weight’s in the load and not in the truck when frames, 
body panels, fenders, wheels and other truck structural parts 
are made of N-A-X HIGH-TENSILE. And while affording weight 
savings of up to 25% in section, the high physical properties 
of N-A-X HIGH-TENSILE insure superior strength and increased 


resistance to fatigue, corrosion, abrasion and denting. 


This decrease in deadweight decreases on-the-job expenses, 


too. Trucks built with N-A-X HIGH-TENSILE consume less gaso- 


sie steel line ... require less maintenance .. . give longer service. And 
TEN 


HIGH- one eae 
the excellent formability, weldability, and fine surface texture 


of N-A-X HIGH-TENSILE mean that you build them better, with 


no added fabricating problems. 


GREAT LAKES STEEL CORPORATION ri: oi ncricnci Stee! corporation 
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NEW MATERIALS AND PARTS 





Product 
Air Cells, Low Range 
Air Conditioner : 
Ball Bushings, Linear . 
Clutch, Centrifugal 


Control Valves, Air 
Control Valves, Solenoid 


Counters, Electro-Mechanical. 


Coupling, Wing Nut 
Couplings, Flexible 
Cylinders, Hydraulic 
Engine, Light Gasoline 


Manufacturer 


.... The Baldwin Locomotive Works 
..The Black Mfg. Co 
. . Thomson Industries, Inc 
-. 0. S. K., Enc... 

Coatings, Corrosion Resistant. 


Munray Products, Inc 
Ross Operating Valve Co 


.. Vickers Inc 
Engineering Research Assoc., Inc..... 
.. Aeroquip Corp..... 
..Boston Gear Works 
..Miller Motor Co 


Product 
Motors, Large Drip-Proof 
Paste, Case-Hardening 
Pipe Joints ‘ : 
Pyrometer, Indicating .. 
Relay, Miniature 
Relief Valve, Hydraulic 
Shaft Seal ; 
Speed Reducer, Small . 
Switch, Pressure 
Switch, Spring-Driven 
Transformers, Isolation 


Manufacturer 


. Wagner Electric Corp 
Denfis Chemical Labs., Inc 


Gates Engineering Co 
Assembly Products, Inc 
Struthers-Dunn, Inc 
Gerotor May Corp 
Gits Bros. Mfg. Co 


..Ohio Gear Co 
..Saval, Inc 


G. P. Clare & Co 


..Reed Prentice Corp 
Westinghouse Electric Corp. . 

.. Hydraulic Equipment Co 

. Ames Precision Machine Works 
Armstrong Cork Co 


Gage, Magnetic Strain 
Gear Pump ... ne 
Hardness Tester, Portable 
Insulation, Lightweight 


Pipe Joints 
Gates Engineering Co., New Castle Ave., New Castle, 
Del. 
Rubber-lined pipe joints make it possible to join two 
sections of rubber-lined pipe without the use of welded 
flanges. Counterbored and grooved pipe ends fit rubber 


seals which will resist leakage with pressures up to 1,300 
psi. Flanges fitting over these seals are separated by a 
hard flexible rubber insert that will withstand temperatures 
up to 212 F. This insert, as shown, is inert to almost 
all acids and alkalies. Joints can be used with welded-on 
or screwed-on pipe flanges already in use. These fittings, 
known as Gaco Joints, are available in 4 to 4 in. pipe 
sizes as 45 deg, 90 deg, Y's, Tees and separate flange 
kits for connecting straight lengths. 


Solenoid Control Valves 
Vickers Inc., 1454 Oakman Blvd., Detroit, Mich. 

Series DG solenoid controlled 2, 3 and 4-way valves are 
available with pipe sizes from § to 14 in. The smallest 
size valves are furnished with solenoids for 110 v., 25, 
50 or 60 cycle service. Rated capacity is 1.2 gpm and 
inrush current is 3 amp. The 1} in. size has the same 
solenoid ratings as the former, but the rated capacity 
is 50 gpm. Designed for gasket mounting, valve sub- 
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Essex Wire Corp. . 
Tube Unions, Flared ......Roylyn Inc 
Union, Stainless Steel. . 
Weighing Cells 

Wick Oilers 


Steel Products Corp. 
The Baldwin Locomotive Works 
Trico Fuse Mfg. Co 


plate also has threaded female connections for in-line 
hook up. With gasket mounted installations, “O" rings 


ire used to provide a positive seal which will withstand 
ip to 2,000 ps! pressure 


Spring-Driven Switch 

C. P. Clare & Co., 4719 Sunnyside Ave., Chicago, Ill 
Switch can have from 1 to 10 bank levels each having 
26 contacts. A pair of double-ended wiper springs is 
stepped over each bank level; one end of the wipers is 
always free of the bank contacts while the other end is 
in contact with the bank. By stepping through 180 deg 





E R A 


each end of the wipers steps successively over all contacts 
Stepping magnet 
| 
k 


can be remotely controlled, or wipers 
can 


Ye caused to step automatically by interrupting the 
magnet cir Switch will operate at 


control 


1 maximum of 3( 
while 


) 
} 
} 


second in remote 
Operation is at an 
iS \ 


steps per self-controlle 


average of 60 steps per second with 


Dimensions ar 1 gx42 


powe! supply 3 


t ) 
it 6 


x 2 
inches 


Hydraulic Relief Valve 
Gerotor May Corp., P. O. Box 8 
Designed to hydraulic systems against damage 


re overloads, valve contains dash-pot arrange 


Baltimore 3, Md 
protect 
from 


presst 
t 


ment which stops chatter. In-line piping is made pos- 


sible by pressure ports, and valve springs are available 
in two sizes for operation with pressures from 50 to 500 
and 50 to 1,500 psi. Other parts include "O” ring seal 
self-sealing locknut and a single diameter cylinder bore 
to insure accurate plunger fitting 


Flared Tube Unions 

Roylyn Inc., 718 W Ave., Glendale 3, Cal 
Series 1900 unions for joining flared tubing are designed 
is lightweight connections for fluid lines. The unions 
consist of a metal seal ring, two sleeves, a threaded clamp 
ring and a mating coupling nut. The coupling nut has 
visual inspection ports. These unions are available in 


14, 2, 23, 3 and 4 in. sizes, in either steel or aluminum 
alloy construction. 


Wilson 


E & 


Shaft Seal 
Gits By Vis 
23, Ill 

Seal, designed for horizontal and vertical rotating shafts, 

has both rotating surfaces built inside a 

metal cartridge. The major components of the seal are 

the stationary seal ring, diaphragm, spring assembly and 
the rotating ring. The latter contains a resilient 
gasket which is frictionally held against inner race of 
ball bearing assembly or shaft shoulder. A spring keeps 
the seal tight if there is vibration or shaft misalignment, 
or if wear rubs away seal faces. Shaft seals are made to 


fit 3 to 24 in. shafts 


1846 S$. Kill 


and 


stationary 


seal 


Hydraulic Cylinders 
Miller Motor Co., 4027 N. Kedzie 
Il. 
Standard 10 and 12 in. bore hydraulic cylinders are avail- 
able in single and double rod end models which will 
operate at pressures up to 2,500 or 3,500 psi. Cylinders 
can be made with various piston and piston rod seals for 
different applications. Design includes a cylinder, bush- 
ing and piston “O” ring seals, cushion check adjusting 
screws, and air bleeds when specified. Assemblies have 


Ave., Chicago 18, 


steel heads, caps, and mountings, hard chrome plated 
piston rods, and replaceable dirt wiper seals. Each cyl- 
inder is tested at 5,000 psi pressure. 


Magnetic Strain Gage 
Electric 


Westinghouse Corporation, Box 868, 
burgh 30, Pa 


Pitts- 


Magnetic strain gage provides an accurate method of 


directly measuring small distortions in a static member 
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SOURCE OF SUPPLY 
RESPONSIBILITY 
STANDARD OF QUALITY 


Oil Prebeater by Mid-West 
Heat Service, Chicago. 


Everything in piping for every design 
eee from one complete line 


Take an Oil Preheater, for example. In this case, Crane 
equipment controls the flow of steam and heated fuel 
oil. But regardless of fluids... or product design... 
you get what you need when you specify Crane. One 
catalog gives you easy access to the world’s most com- 
prehensive selection of valves, fittings, pipe and acces- 
sories ...in brass, iron, steel and alloy materials. 


You can depend on the unequalled completeness of 
this Single Source of Supply to both speed and simplify 
every piping procedure. One Responsibility for mate- 
rials helps to assure better control of assembly opera- 
tions; makes for simplified buying and storekeeping. 
And don’t overlook the added value Crane equipment 
gives to any product design. For your customers know 
from experience that High Quality and Crane Quality 
are synonymous. 


CRANE CO., 836 S. Michigan Ave., Chicago 5, IIl. 
Branches and Wholesalers Serving All Industrial Areas 


EVERYTHING FROM... 





FOR LOW PRESSURE APPLICATIONS, 
Crane recommends No. 410 100- 
pound brass gate valves. Upper 
body—similar in design to high 
pressure steel valves—combines 
maximum strength with light 
weight. Working pressures: 100 
pounds saturated steam; 125 
pounds water of 200 deg. F.; 
125 pounds cold oilorgas. Non- 
rising stem; screwed ends. 
Sizes: Y4 to 2 in. Also made 
with solder-joint ends (No. 

1320), in sizes ¥@ to 2 in. 
Write for folder AD-1725. 


VALVES e FITTINGS 
PIPE © PLUMBING 


AND HEATING 
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FOR EVERY PIPING SYSTEM 
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resulting from a tensile or compressive load. Gage can 
also be used as a warning on metal structures where 
variations in load approach safe limits of the supporting 
member. Th@ unit consists of a strain gage inclosed in 
a water tight case, a pilot bar sensitive to a force as 
small as 20 lb. which is rigidly mounted to the support 
ing member, and a controller with indicating dial located 
wherever desired near the operator. The instrument 
operates from a single phase 110 v, 60 cycle supply, 


and frequency variation should not exceed 3, percent 


Stainless Steel Union 
Steel Products Corp., 52 Vanderbilt Ave., New York 
‘7, LF. 
Union has a stainless steel body, plastic gaskets and mild 
steel grip nuts. Assemblies are for use with light or 
heavy gage tubing for liquid or gas lines, and according 
to the manufacturers, the plastic gaskets can withstand 


heat up to 400 F and resist the corrosion of acids, organic 
materials and alkalis. The tubing to be connected re 
quires no threading, and the fitting is recommended for 
working pressures up to 150 psi. Unions are available 
in 6 sizes to connect tubes with outside diameters rang- 
ing from 3 to in., and overall lengths of unions in 


these sizes vary from 22 to 5 inches 


Flexible Couplings 

Boston Gear Works, Ouincy, Mas 
Oil resistant synthetic rubber insert is flexing element of 
couplings, type FCR, which are available in 5 sizes rated 
at from 1.8 to 22.8 hp at 1,800 rpm Torque ratings 
range from 65 to 800 lb-in. Provided with standard key 


ways and set screws, couplings will fit shafts from 3 to 14 
in. dia. Keyed members are made of low carbon steel, 
and over-all length with jaws engaged full depth varies 
with horsepower rating from about 23 to 54 inches. 
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Lightweight Insulation 
Armstrong Cork Co., Building Materials Div., Lan- 


caster, Pa 


Fiberglas XB-PF insulation material was developed tor 
refrigeration and other low temperature equipment. This 
material is available in two densities: 4 and 1 lb per 
cu ft. The thermal conductivities of these two different 
density materials at 75 F are 0.25 and 0.22 Btu per sq 


ft per hr per in. thickness, respectively. The new finer 


fibers are revealed in the microphotographs: the one at 


1 |b density and at right 


left is glass fiber material of 3 


is the XB-PF fabric 


Weighing Cells 

T/ é B udu I ) tive V vk 

Dept., Philadelphia 42, Pa 
The weighing cells are designed for measuring tension 
Elements are available in three 
apacities in compression of 20,000, 
10,000 and 60,000 Ib. Maximum tension loads of half 
these capacities may be applied on a removable I-bolt 
screwed into the inside end of the piston which is made 
accessible through the closed end of the cell. The cells 
may be used in any position. Essentially each cell con- 
sists of an hydraulic cylinder with a piston having a stroke 
of less than 0.005 in. under full load. Fluid makes no 
ontact with the piston, but is sealed within the cylinder 
by a thin metal diaphragm against which the piston rests 
Slight movement of the piston produced by load. flexes 


A, 


or compression loads 
sizes that have <« 
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16 PUSH-ON TYPE 
SPEED NUTS PRODUCE 


SOK Savings 


FOR NATIONAL SCIENTIFIC PRODUCTS CO. 


“The 30% cost-saving effected by SPEED NUTS 
helps keep our prices down and sales up,” says 
Mr. E. L. Hoffman, of National Scientific Prod- 
ucts Co. 

“Since our junior-size vacuum cleaner is made 
largely of plastics, it presents a difficult assembly 
problem. We have found Push-On Type SPEED 
NUTS the only fast, economical, sure way to 
fasten plastic parts together. They can be quickly 
zipped over molded studs and they lock securely 
by ‘biting’ into the plastic material. Furthermore 


Chicago, Illinois 


they provide a production cost-savings of 30% 
over other methods considered!”’ 


If this method of assembly suggests a cost-saving, 


product-improving idea to you, call on us for 
immediate service. You may discover many profit- 
able ideas incorporating the SPEED NUT brand 
of fasteners. The complete line includes more than 
4000 shapes and sizes. TINNERMAN PROD- 
UCTS, INC., 2040 Fulton Road, Cleveland 13, 
Ohio. Offices in principal cities. In Canada: 
Dominion Fasteners Limited, Hamilton. 


Specially-molded clear 
plastic cleaner reveals 8 of 
the 16 Push-On type 
SPEED NUTS in position 
(red circles) on plastic 
studs. Simple tool is used to 
zip on SPEED NUTS. 


The “Tidy Miss” toy 
vacuum cleaner has a 
—— midget motor 
which is held in position 
by SPEED NUTS that 


won't vibrate loose. 


Ft 
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the diaphragm and compresses the hydraulic fluid, thus 
transmitting pressure to the indicator Load ranges can 
be as low as 0 to 1,000 Ib. when using a Bourdon tube 


udicator. 


Gear Pump 
Hydraulic Equipment 
17, Ohi 


1100 E. 222) 


100 gear pump is designed for applications with 
t ' 


pace restrictions, and incorporates four-bolt mount 
wh ether flange o- foo. fx 
pulley assem! 
rotation, th 


mad can ic 5 gpm and 


are also 
Is operate at 3,000 rpm and 1,000 pst 


m. Both mode 


Wagener Electric Cort 
14, Me 
Drip-proof design has 
in 254, 284, an 6 Ir 
motors are tormed lle 
center 1 
the 


fe) y in the front ei 


Large Drip-Proof Motors 


6400 Ply 


seen adopted tor polyphase motors 


imes. Frames on these large 


1 steel, shaped accurately to 


{ passages between 
An auxiliary fan, 
{raws air through 
ces draft through motor 


drive end. By rotating 


Miniature Relay 
Struathers-Dunn Inc... 150 N 
Pa 

Type CX3554, hermeti 

was designed for aviation 

> to 50 G; vibration 1 

id instrument will o; 

trom 75 to +200 (¢ 


Uf 
I 
rated at 2 
of 12 amp at 26.5 v, d 

d-c with an operating range of 
is approximately 1} in. high. 


p which are 


equally drip-proof with 


SIGe-W all or 


Wing Nut Coupling 


Aeroguip ¢ 

fluids, coupl- 

disconnected with 
yut loss of fluid or inclu- 
When disconnected, a 
and pressure of fluid 

| Is mal | » which slid tl 
in ine seais Malic siceve which siides on the 
inside diamete tubular valve in the female connection 
has a ring packing which also acts as seal. Tightening 
»f wing nut compresses both valve springs and opens 


al OVC 


Coupling is used with air, 

With operating tem- 

s ranging from i0 to 250 F, couplings are 
1 


ible in OD tube sizes from } to 14 inches 


oil, water and refrigerant gases 


neratt 


AVAIL 
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ASSEMBLY BI ON WHICH CLUTCH HEAD CHALLENGES COMPARISON  sciWoniver 


WITH ANY AND ALL OTHER SCREWS 


What Other Screw equals the high visibility of the CLUTCH HEAD recess to check 
out the slow-down of hesitation . . . even with ‘“‘green”’ operators? 


What Other Screw frees the line from burred and chewed-up heads with automatic 
straight driving... with Center Pivot entry that prevents driver canting? 


What Other Screw has a non-tapered driving engagement (without dangerous 
“ride-out”’ as set up by tapered driving) to eliminate the hazard of skid 
damage? ... and the need for fatiguing end pressure? 

What Other Screw provides a simple Lock-On which unites screw and bit as a 
unit to hurdle ‘fumble spots’ by permitting one-handed reaching and 
driving from any angle? 





What Other Driver can begin to approach the durability record of the rugged Type 
“A” Bit . . . 214,000 screws driven non-stop? 


What Other Assembly Bit can be repeated/y reconditioned on the spot by a 60 
second application of the end surface to a grinding wheel . . . for unmatched 
tool economy. 


What Other Modern Screw has a recess basically designed for operation with a 


common screwdriver . . . for the simplification of field service adjustments? 


ae ae 
According to users of CLUTCH The New CLUTCH HEAD Bro- 
HEAD Screws, you may con chure details and illustrates 
fidently expect these time- the exc lusive advantages of 
7 America’s Most Modern 
and cost-saving features to . 
Screw. Your copy will come 
to you by mail on request 
mentioning the types 
and sizes of screws in which 
you are interested. 


UNITED SCREW AND BOLT CORPORATION 


CLEVELAND 2 CHICAGO 8 NEW YORK 7 





deliver assembly production 
increases ranging from 15°; 
to 50° 
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Light Gasoline Engine 
Re ed Pre nNLICEe Corp., Det E z. 
Worcester 4, Mass. 


Engine weighs 30 lb and is designed 
for application with portable units 
such as generators, pumps, compres 
sors, conveyors and the like. Incor- 
porates two-cycle action with air cool 
ing and a diaphragm carburetor which 
gives steady supply of fuel regardless 
of the position in which the engine 
operates. Passage in the crankcase and 
front cover which allows unburned 
fuel to return to the carburetor lessens 
the danger of flooding or overloading 
the engine. Die cast aluminum parts 
account for the weight of engine 
which develops 4 hp at 4,500 rpm, 
ind has a bore and stroke of 2 inches 


Small Speed Reducer 
Ohio Gear ¢ 1333 E. 179th St 
Cleveland 10, Oh 
Speed reducer, designated as BHS 
has a right angle drive with the worm 


output shaft above the inpu 
shaft. Gear ratios range from 6-1 to 


year, 





168 


A TSB S& 


58-1. Input horsepower can vary from 
§ to %, and output torque ranges for 
103 to 168 in.-lb, depending on the 
gear ratio used. Input shaft has 13 in 
extension, and output shaft has 143 
in. extension. Housing is aluminum 
alloy, the gear is nickel bronze, and 
the worm is carburized steel. Over 
all dimensions are 43 x 3 x 6} inches 


Low-Range Air Cells 

The Baldwin Locomotive Works, 

Philadelphia 42, Pa 
Air cells have load ranges from 0—1.2 
to 0—6 lb, and 0—2, to 0O—10 Ib in 
tension and compression. These load 
weighing devices are for use on test 
ing machines to give measurement of 
small loads such as in testing plastics 
textiles, paper and other materials 
They can also be used independently 
for such purposes as weighing chem 
icals or controlling chemical processes 





al 


An air jet and baffle within the cell 
controls the action of a pneumatic 
force balance system, so that air pres- 
sure automatically balances the load. 
Total movement of the load-sensitive 
member ts less than 0.0005 in. Ac- 
curacy of load measurement is 3 per- 
cent of rating when Bourdon Sage type 
indicators are used 


Pressure Switch 
Saval, Inc., 1915 E. 51 St., Los 
Angeles 11, Cal. 
These switches are used for safety con- 
trol on pumps or other hydraulic ma- 
chines where pressure control is re- 


AL §& A N 





quired or where cycling ts controlled by 
fluid pressure Actuating pressure 
setting may be adjusted and locked 


externally. Differential between cut-in 


and I-OUK Pressures 1s also adjust 
able o removal of cover plate 
Switches are available in six pressure 


ranges from 50 to 10,000 psi for water, 
oil or air service. Tapped hydraulic 
connection is } in. pipe thread, and 


switch housing is drilled for 4 in. con 
duit nnection. Housing ts moisture 
proof and explosion resistant, can be 


moun n any position and has four 


f> mounting holes 


Air Conditioner 
The Black Mfg. ¢ 133 W. Balti- 
” $7.. Baltimore 23. Md 
Model N 9500 air conditioner is for 


use with portable compressors and 


other air supply equipment. There are 
no moving parts within the main 


cylinder which is made of cold impact 
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A MOUNTAIN OF SIRVENE 


and its all earmarked 


Chances are the Sirvene part you order will be utterly 
unlike any other. For, while Chicago Rawhide pro- 
duces literally tons of Sirvene in a year’s time, every 
batch is earmarked for a different pliable part. Each 
of these parts is designed and developed to do just 
One special job in a particular mechanism. For every 
application, Sirvene engineers compound a special 
formula from pure, oil-resistant elastomers. From it, 
they mold a custom-engineered part which will fulfill 
specific requirements in tensile strength, elongation, 
elasticity or hardness, resilience, and resistance to 


OTHER ENGINEERS: For basic informa- 
c/R PRODUCTS 


tion, write for your copy of “Engineer- 
Penrecr ing with Sirvene.” There is no charge. 
Oll SEALS 


SUVS 


MECHANICAL 
LEATHER 


dryness, moisture, temperature extremes and other de- 
teriorating elements. As a result of laboratory-controlled 
production methods, Sirvene parts function under un- 
usually severe conditions. That’s why engineers across 
the country depend on Sirvene for their critical pliable 
parts. Sirvene engineers offer you their unlimited back- 
log of experience and research. Use it in solving your 
mechanical elastomer problems. 


CHICAGO RAWHIDE MANUFACTURING CO. 


1299 Elston Avenue — SIRVEME DIVISION Chicago 22, Illinois 


Sirvene products include diaphragms, boots, gaskets, oil seals, 
washers, packings, and other special molded mechanical pliables 


SIAVENE 


THE SCIENTIFIC COMPOUNDED ELASTOMER 


N E W M A T E 
extruded aluminum capable of with 
standing pressures up to 1,000 psi. The 
filtering element, regulator body and 
cap are Conditioner 
equipped with a regulator with a 100 
lb gage showing regulated air pressure, 
a regulated pressure outlet and a drain- 
cock at the bottom of the tube for re- 
moval of moisture and oil. Capacity is 
14 cu ft per min at 60 lb pressure 


brass. comes 


Linear Ball Bushings 
T/ Industries, Ini 
set, N.Y 

Series B Commercial Grade ball bush- 

ings are available in four shaft di- 

ameters: 3, 3, 3} and 1 in. They are 

built to the same basic dimensions and 
have the same ball recirculation char 


Manhas- 


acteristics as the Precision Series A. 
Lower cost of new Series B is obtained 
because are not as close, 
and because case hardened steel parts 
used. Bearings of this design are 

{ reciprocating 

any mechan- 
shifted in a 


tolerances 


on C rods, 


support 
upport of 
moved or 


Isolation transformers 
and 250 va capacities 
dual purposes either 
for adjusting high or low line voltages 
to operate radio, id other 
equipment on a normal 115 v, or for 
experimental work on elect 


by isolating chassis grounds from lin 


with 50, 
} } 


are aesigned [Tor 


They are suitab!« 
television a 
ronic gea 


grounds a standard 


Besides providing 


170 
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115 v, the secondaries of these trans- 
formers will also supply 125 or 105 \ 
for use in locating faulty set com- 
ponents. Transformers are mounted in 
compound-filled drawn steel cases, and 
have a 7 ft coil with a male plug on 
primary and a female plug on sec- 
ondary. 


Portable Hardness Tester 
Machine Work 


Ames 


) 


Instrument, weighing 23 lb, can meas- 
Rockwell hardness of materials 
more than 2 in. thick. Being 
portable, tester can compute hardness 

I sheets, cylindrical and odd- 


ure 


not 


of bars, 





necessity Of 
applied 
yn in 


shaped parts without the 
utting off samples. Pressure is 
Oo the \ 


stead of by weights and lever 


penetrator ys i 


the handwheel is turncd 


pressure, the tester frame is forced 
open, the lever on the front of the 
frame lifts causing the indicator hand 
to move around the dial. Since the 
movement is minute, it will not 
permanently change the yo of the 
frame. Reversible anvils and penetra- 
tors, and other accessories are supplied 
to further increase the number of ap- 
plications in which this instrument can 
be utilized 


Wick Oilers 
Trico Fuse Mfg. € 
Milwaukee 12, W7 

feed wick oilers are 

for any equipment having 
bearings oiled from the top. 

Each oiler is furnished with five dif- 

ferent size wicks. The rate of 


2948 Sth St., 


Variable 
mended 
solid 


recom 


feed 


is adjustable to the amount desired by 
inserting heavier wicks into the re- 
tainer to reduce the flow, or light 
wicks when faster feed is desired 
When extremely heavy oil is used, 
the wicks can be eliminated entirely 
Wicks can be leaned or 
changed by 
at the base of the assembly 
tic bottle allows visibility 
reset and_ the 
in four types having 1, 2, 4, 


removed 
the retainer 
The plas 
of the oil 
available 
and 8 oz 


unscrewing 


oilers are 


CAPA ties 


Case-Hardening Paste 


Denfi hemical Laboratories Ini 
72 Pac St.. Brooklyn 2, N.Y. 


A paste, called Carburit, does case- 


hardening jobs without special equip 
selective 

section 
to be hardened is covered with a paste 


and is suitable for 


For example, the 


ment, 


hardening 
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LINEAR MOTIONS 
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THE COMMERCIAL GRADE SERIES B 


BALL BUSHING 


Sliding linear motions are nearly always trouble- volume produced products where super precision 

some. Thousands of progressive engineers is not essential. Alert designers can now make ‘ 
have solved this problem by application of the tremendous improvements in their products by 
Precision Series A Ball Bushing. using Ball Bushings on guide rods, recipro- 


The low-cost Commercial Grade Series B cating shafts, push-pull actions, or for support 
bearing is now added to the Ball Bushing line and of any mechanism that is moved or shifted in a 


offered to original equipment manufacturers. straight line. 
This ball bearing has been developed for Competition is returning. Up-to-date engi- 
support of linear motions in competitively priced, neering can be important to you! 


¢ LOW FRICTION 
¢ ELIMINATE BINDING AND CHATTER 
¢ SOLVES SLIDING LUBRICATION PROBLEMS NOW AVAILABLE 


for 4", ¥2", %” and 1” 


shaft diameters. Addi- 
° AEE ALIGNMENT tional sizes to follow. 


Write for new literature 


covering both the Series A 
. LOW MAINTENANCE and Series B Ball Bush- 





ings and the name of our 


representative in your 
7 LONG LIFE city. No obligation, 


THOMSON INDUSTRIES, INC. 
| Dept. F MN UE 0-0 0 MN) he 40) 0.4 
PROGRESSIVE MANUFACTURERS USE BALL BUSHINGS—A MAJOR IMPROVEMENT AT A MINOR COST 
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layer and the work is heated to 1,700 
F. The paste imparts carbon to the 
surface covered. A case 0.010 in 
thick will form in 5 to 7 min, and 
25-30 min are required for a 0.040 in. 
case. After heating with Carburit in 
place, the work is cooled and reheated 
to 1,500 F. Then the paste, which 
dries brittle, is knocked off and the 
part is quenched. Any method of heat- 
ing can be used, and according to the 
maker, the hardness produced com- 
pares favorably with that created by 
all other known methods 


Centrifugal Clutch 

WS.K. Inc ios D 

Detroit 1, Mich 
Automatic V-belt transmission, known 
as Flex-A-Matic, is operated by means 
of centrifugal force. The mechanism 
is normally set to engage at 1,400 rpm 


under no load, 1,700 rpm under full 
load, but the clutch can be adjusted 
during manufacture to pick up load 
at different speeds. If the proper belt 
length is installed, the engaging mech- 
anism will automatically compensate 
for wear and stretch of the belt. The 
clutch functions as a variable pitch 
pulley which engages at a smallet 
diameter than that at which it op 
erates. Assemblies from 
1 and ac and 


have bores 


k to } in., ommodate 4 


21/32 belt sizes 


Air Control Valves 
Ross Operating Valve ( 120 E 
Golden Gate Ave., Detr 3, Mich. 
Built to control air power on machine 
tools and similar applications, inline 
valves are available in both 3-way 
and straightway models. Sizes } and 
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} in. are of the pilot type with a 
solenoid releasing the air power which 
operates the valve. Models can be 
furnished with inlet ports either nor 
mally open or normally closed. Valves 
handle vacuum as well as air, liquid 
Or gas pressures up to 125 psi; spec ial 
models can be supplied for use up to 
iSO psi. Current consumption is 0.2 
amp holding and 1.2 amp inrush with 
110 v, 60 cycles current 


Electro-Mechanical Counters 
Engineering 
Inc., 1902 W 
Paul 4, Minn. 

Electro-mechanical counting units can 

be stacked to six digits, and will pro- 

vide carryover at an operating speed 

of 1,200 counts per min. When a 

counter capacity is reached and the 

reading becomes zero, an alarm con 
tact stops the counter and holds alarm 
circuit closed. After a count, 


Research Associates 
Minnehaha Ave St 


the sub 


A N DD P 


A 8 Ff S&S 


totaling circuit can be used to trans- 
mit the count to a printing device 
Small fronzal area permits banking 
many counters on a small panel. Cell 
dimensions are about 14 x 1% x 43 
in. Each cell requires 11 w power and 
operates on 115 \ direct current 


Indicating Pyrometer 
Assembly Products, Inc.. Mam & 
Bell St.. Chagrin ‘alls, Obio 

Instrument 1 

for heat up to 

ted in the 


spool conn 
yrought out to an 


red in several 


» $00 I 


ote ranges 
A resistance 
the rmocouple 


extra 


} 
t 


circuit, 1s 


the back of the meter 
With this in the circuit, thermocouples 
with uncalibrated leads up to 15 ft 
long are used. Magnets with sintered 
iron poles provide the extra flux for 
high torque movement. The moving 
elements ride on pivots in sapphire 
jewels and have phosphor bronze hair 
Instrument can be used in 
any position, and is fully compensated 
for ambient temperature 


terminal on 


springs 


Corrosion Resistant Coatings 


Munray Products, Ine., 12400 

Crossburn Ave., Cleveland Un Ohi 
Corrosion resistant plastic coating 
known as Cyclon, was developed for 
the finishing of machinery and prox 
equipment. Cyclon air dries 
to a flexible glossy coating without the 
necessity of priming the surface being 
coated. Coatings are unaffected by 
all alkalies and their salts, and by 
most mineral acids. These films are 
inert to alcohols, oxidants, food and 
fruit oils and other corrosive 
Films of 0.002 in. thickness 
moisture vapor transmission 
rate of less than 2.0 g per 100 sq in 
of area for 24 hours at 100 percent 
relative humidity. Coatings will main- 
tain their flexibility at temperatures up 
to 180 Fahrenheit 


essing 


acids, 
reagents 


have a 
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any type of special INDUSTRIAL PAPER 





We maintain complete source-of-supply files on almost 
every type of paper made today...as well as on more 


than 600 varieties made in our own four mills. 


Tell us what you are looking for, or send us a sample. If 
we don’t make it, we will give you a list of mills who do... 


promptly and without any obligation or sales follow-up. 


CLIP SAMPLE TO LETTERHEAD, MAIL TO 


“WHERE TO BUY IT” SERVICE 
RIEGEL PAPER CORPORATION 
342 Madison Avenue, New York 17, N.Y. 


TAILOR-MADE PAPERS FOR INDUSTRIAL USE SINCE 1862 
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DC 44 Silicone Grease Ends 
Bearing Failure in Textile Plant 


Bearing failure may burn out your motors, stop 
your entire production line or ruin a mill run. 
That's why it's front page industrial news when 
the Plant Manager of a large textile plant 
reports that he has not had a single bearing 
failure since he started to use Dow Corning 
Silicone Oils and Greases over 30 months ago. 





<a 


>! 


PHOTO COURTESY AMERICAN FINISHING COMPANY 


DC 44 Silicone Grease in ball bearings on drying 


3 of 400 r.p.m. around soturcted 








5 times the life of the orga 





Typical of the lubrication problems that plague 
plant engineers in textile plants is the main- 
tenance of “steam-heated” bearings. It used 
to be necessary to lubricate bearings on 
drying cans and the main cylinder bearings of 
Sanforizing machines once every 8-hour shift 
Since American Finishing started to use DC 44, 
the re-lubrication schedule has been cut to 
once every 30 to 45 shifts. The lubrication of 
Slashers on textile mills presented a similar 
problem that has been solved by using DC 44, 
On tenter frame chains and races that travel 
through ovens at 400 F., petroleum oils carbon- 
zed so rapidly that the chains had to be 
cleaned periodically. That costly operation 
and the need for continuous lubrication have 
been eliminated by a weekly application of 
CC 710R Silicone Fluid. 


American Finishing, like many other skillfully 
engineered companies, has found that Dow 
Corning Silicone lubricants more than pay for 
themselves in reduced maintenance costs. In- 
creased production due to the virtual elimina- 
tion of bearing failure is another one of the 
many bonuses Dow Corning Silicones pay to 
modern industry. For the most recent data on 
DC Silicone Greases phone our nearest branch 
office or write for data sheet No. D5H. 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 
Atlanta ¢ Chicago © Cleveland ©® Dallas 
New York © Los Angeles 
In Canada: Fiberglas Canada, Ltd., Toronto 
In England: Albright and Wilson, Ltd., London 
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OUR 
READERS 
SAY 





Mechanical Engineers 
And Aerodynamics 


To the Edi 





Recent engine developments, esp 
cially in the field of gas turbines, har 
brought a large section of mechanical 
engineers into close contact with th 
field of fluid mechanics, with which 
twenty years ago even the mechanical 
engineer working on steam turbine , 
had but a nodding acquaintance. This 
is so much the case that the modern 
power plant field is being invaded 
ierodynamicists. The importont fa 


and the motive of this letter, is that to 
progress in the turbo field | 

line reached by the mechanical ene 
neer of yesterday, it is necessary to 
have a working knowledge of fluid 


mechanics many times more extensive 
than the standard ore-s ter CONrsE 
hat mal pn th offices n 
) non-a ma il engineers 
If the « if Ww k ( nodern 
] lo . Oo appl 
! ! ! fol 
siti | 
Ww" ’ ° 
} ' " | 
1! ! 
) } 
’ 
n 
) i i ' } } 
mn! han yired wit! 
’ Ssary [fo im ] ene! 
) | v.21 If he d mn ¢ S 
1 flow Oo untt 
he Aeronautical Engineer 
1. Two dimensional airfoil theory 
I nechanics of performance ¢ il 
ilations 
+. The elements of airplane stability 
i A veneral idea of friction drag 
5S. Induced effects 
Parts interferences 


The counterpart for the Mechanical 

Engineer 1s 

1. Same, but less thorough 

». Efficiency calculation 

3. Range of operation 

i. Same, but more complete 

5. Slip angle effects 

6. Tip clearance anc hub effects 
Assume now that the aeronautical 

engineer is supposed to take a leading 

part in the design of a new airplane 






















<GARRETT- 


FROM STOCK 
WHEN YOU WANT THEM 


spring washers in 


nd 
Mat apese? ~ you need 


whatever size oF finish 
Diamond G facilities con produce 
and at prices usually for 


them 
own production costs. 


below your 
Thot’s why mony psemgenapene™ 
"Go To Garretts for all smo 
parts Our experience has been so 
voluminous In producing small — 
and our variety of dies and tools 
so extensive that most springs - 
be produced to fit your neg 
ments without extra expense © 
special equipment. 
If it's small parts you need ... let 
Garrett's make them for you - : . 
better, quicker and at lower — 
You'll also find it worthwhile - 
ing our new engineering cote -_ 
which shows hundreds of — ‘ 
spring washer items now 'n stoc 4 
manufactured os standard pro 
ucts. Write for your free copy 


today .: - Catalog No. ss 51. 


DIAMOND G PRODUCTS 
Manufactured by 
GEORGE K. GARRETT CO., INC. 
1471 Chestnut St., Phile., Pa. 


MANUFACTURERS 
OF SMALL PARTS 
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Designers’ dreams 
come true when 
cold heading is their process 


There is a latitude in the cold heading process that 
gives designers freedom to usually get exactly the shape 
and dimensions of a small component part or fastener 
that meets their needs. 

Sufprisingly enough, even the most unusual parts are 
produced by cold heading—faster, more accurately, and 
with a greater saving of metal than in any other pos- 
sible way. The part is strengthened through cold forg- 
ing of the metal. Close tolerances are held. Fine finishes 
are the rule. Tool expense is a minor item. Actually, 
many shapes can be produced only by cold heading. 


Consider this I piece 
Here is a bracket for a refrigerator shelf, made of brass, 
chrome plated, or aluminum with anodized finish. 










illustration enlarged to show detail 


Please examine the illustration closely. Note the square 
shoulder. Note the cup for a neoprene washer. 

This part is made exactly as the designer specified it. 
It speeds assembly on the production line. Its design 
and finish have the enthusiastic OK of sales department 
inspectors. 


Let's talk about your problems 


Problems like this are not unusual here at Scovill. May 
we work with you when parts you want are still in the 


ADDING)! 


Send for “A Guide to the Profitable Use = = === 
of Cold Heading” for detailed description of 
the advantages and limitations of this process. 





Industrial Fastener Sales watervinte oivision |, Seren nant 


Chicago, 222 W. Adams Street 





Los Angeles, 2627 S. Soto Street 


SCOVILL MANUFACTURING CQ, wrernics com [° sisSsicca tort 





Special Cold Headed Parts « Phillips’ Recessed Head Screws « Clutch Recessed Head Screws * Washer Screw Assemblies « (Sems) * Tapping Screws « Standard Machine Screws 
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WARD LEONARD 


RELAYS 


PRICE OF A STANDARD 





because all 130 relays 
are built from 
Standard Interchangeable Parts 


Like words made from an alphabet, Ward Leonard's 
complete line of 130 Relays is built to one basic design 
which permits using standard, interchangeable com- 
ponents—fingers (A), blowouts (B), contacts (C), for 
example. 

For single pole, double pole, three pole, or whatever 
is needed, Ward Leonard engineers select from mass- 
produced components to give you the results of a 
special for the price of a standard. 

Write for Bulletin 130. Ward Leonard Co., 63 South 
=. Mount Vernon, N. Y. Offices in Principal cities 
of U. S. and Canada. 


WARD LEONARD 
ELECTRIC COMPANY 


| ad EO BO 


RESISTORS + RHEOSTATS + RELAYS +» CONTROL DEVICES 








and that, analogically, the mechanical 

engineer has also a leading role in the 

design of a new turbo unit. Again, 

to any requirement of aerodynamic 

knowledge for the first, one may find 

a corresponding ' ‘must’ for the sec 

ond in the same field. The following 

“correlation” table is suggested as an 

addition to that above to illustrate the 

point. 

Aeronautical Engineer: 

1. Three dimensional theory of air 
foil 

2. Boundary layers. 

3. Propeller theory. 

i. Compressible fluids. 

5. Turbulence 

For the Mechanical Engineer: 

1. Same 

2. Same, but more complete under 
standing of the friction phenom 


enon. 

3. Three dimensional arrangements of 
blades 

i. Same 


5. Multistage effects 

Following the above reasoning, one 
could answer the proposed question 
as follows 

The mechanical engineer engaged 
in certain types of engine development 
should be critically acquainted with 
1. Airfoil and cascade theory. 

2. Vortex theory 

3. Boundary layer phenomenon 

i. Cormpressibility. 

5. The general nature of the mechan 
ism of energy imput and output on 

a fluid mass.” 

To provide the mechanical engineer 
with such a knowledge in a relatively 
short time is one of the many demands 
now placed before our technological 
schools. Such a training would allow 
the mechanical engineer to maintain 
the lead and to work successfully with 
the aerodynamicist who has come into 
his field to stay. —F. G. GRAVALOs 
Associate Professor of Aeronautical 

Engineering 


About Titanium 
To the Editor 


Recently I have heard a great deal 
of talk about the increasing use of 
titanium. I understand that this metal 
is competing with better known met- 
als such as steel, aluminum and mag- 
nesium. Just how true is this, and 
how much use can this new metal be 
to designers?—-ROBERT F. MEURLIN 

Ottawa, Canada 


Ed.—-At the beginning, we should 
like to inform you that titanium is 
far from being a new metal. It was 
discovered in 1791 by W. Gregor of 
Cornwall, England. Since the 18th 
century a great many of deposits of 
titanium have been discovered, so that 
today it is considered to be the 4th 
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most plentiful of the elements that 
might be used for construction, and 
the 7th most common metal. The 
principal ores from which titanium 
can be extracted, rutile and ilmenite, 
occur in huge quantities in the United 
States and Canada. 

The DuPont Company now has a 
pilot plant with 100 Ib daily capacity 
for the production of titanium in 
sponge form at about five dollars per 
pound. The figure indicates that at 
the moment titanium is not a strong 
competitor with the better known met- 
als, but in mass production the price 
should be greatly reduced. 

It use in aircraft and other forms 
of land and sea transportation seems 
assured because of its high weight- 
strength ratio and its resistance to 
atmospheric and salt water corrosion. 
Moving parts in textile and other 
machinery could be made of titanium, 
and the chemical industry will prob- 
ably find considerable use for this 
metal. 

Some attempts have been made to 
coat various metals with titanium, but 
unfortunately the junction layers be- 
teween titanium and such metals as 
iron, nickel, cobalt and copper are 
too brittle for satisfactory perform- 
ance. As yet, very little is known 
about titanium-base alloys, but it is 
believed that alloys of titanium will 
be widely used by design engineers. 


Aluminum vs. Steel 
To the Editor: 


In your October issue you ran a 
design story about a change over from 
aluminum casting to drawn steel fabri- 
cation for diesel cylinder covers. 

While we look with repugnance at 
any change from aluminum to steel, 
we were most concerned with your 
categorical statement that ‘Former alu- 
minum castings broke when dropped”. 
We have done considerable voll with 
aluminum castings and have proved 
them to be reasonably non-breakable. 
Even if they are distorted by careless 
handling, they can be made ductile 
enough to be realigned. 

—D. F. HacksTAFF 
Oberdorfer Foundries, Inc. 


Ed.—The statement that you quoted 
in your letter was originated by the 
persons involved in this particular 
product design. Of course, in the 
case of aluminum die casting, the 
choice of the alloying element has a 
marked influence on the brittleness of 
the final casting. A large amount of 
silicon will decrease the ductility to 
such an extent that even the strength- 
ening ribs in the design will not pre- 
vent immoderate breakage. As you 
imply, if breakage occurred when these 
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WARD LEONARD 


RESISTORS 


resistor 
problems 





because Ward Leonard has that 
many types of resistors in stock 


You can get immediate delivery on Ward Leonard 
Vitrohm wire-wound resistors—both adjustable and 
fixed—in watt ratings from 5 to 200 and resistance 
values from 1 to 150,000 ohms. 

Resistive element embedded in Ward Leonard's ex- 
clusive crazeless vitreous enamel, gives these resistors 
consistent accuracy and stability even under the most 
prolonged adverse operating conditions. 

Write for Resistor Catalog D130. Ward Leonard 
Electric Co., 63 South Street, Mount Vernon, N. Y. 
Offices in principal eities of U. S. and Canada. 


WARD LEONARD 
ELECTRIC COMPANY 
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WasHiINGTon Steet Corporation 


‘500 


o pontest 


pri 


for New Applications of 


Micra Rold’ Stainless Steel 
in gauges .O15 and thinner 





Washington Steel Corporation announces a contest with $500.00 in 
prizes for suggestions for new uses or applications of MicroRold stain- 
less steel sheet and strip in gauges of .015 or thinner. Entries will be 
judged on the basis of economic practicability and originality by a board 
of three impartial judges selected. by the corporation; the decisions of 
the board will be final. There is no limit on the number of suggestions 
that each entrant may submit. 


By submitting an entry each contestant grants to Washington Steel 
Corporation the non-exclusive right to promote the manufacture and 
sale of any article or idea contained in the entry. All entries must be 
submitted on your company letterhead. 


The contest closes at midnight, June 30, 1949, and all entries must be 
postmarked on or before that time. Winners will be notified by mail on 
or before July 31, 1949. Duplicate prizes will be awarded in case of ties. 


Employees of Washington Steel Corporation and its advertising agency 
and members of their families are ineligible. The contest is subject to 
all applicable federal, state and local laws. * 


Mail entries to: 
Contest Headquarters, 
Washington Steel Corporation, 
Washington, Pennsylvania. 





122 Woodland Avenue Washington, Pennsylvania 
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aluminum castings were mishandled, 
the solution to the problem might have 
been a redesign rather than a switch 
to another fabrication material 


Mysterious Metals 
To the Editor: 


The rare metal gallium which you 
mentioned in the March “Highlights” 
section interested me greatly. Could 
you tell me more about this metal and 
who manufactures it? 

—Dona_p D. BouprEAu, 
Syracuse, N.Y. 


Ed.—Traces of gallium are found in 
a variety of ores and minerals, but it 
is being derived by the Aluminum 
Company of America from bauxite. It 
is estimated that a ton of bauxite con- 
tains one ounce of gallium 

Gallium shows a strong tendency 
to undercool; and although its melt- 
ing point is 86 F, it can be held at 
about 40 F without solidification. A 
natural protective oxide forms on this 
metal’s surface so that, even at 1,000 
F, a globule of gallium will remain 
bright and shiny. Like water, but un- 
like most elements, gallium expands 
when solidifying. This combination 
of properties should make possible a 
variety of unusual applications for this 
rare metal which is now being mar 
keted by the ounce 


To the Editor: 

I don’t want to pose as a walking 
encyclopedia; but there is something 
you ought to know. The March 
“Highlights” section carried a note 
that ‘‘Scientific and commercial use 
of rhenium is now a reality.” This 
statement is short and concise, but 
far from being a Winchell “Flash”. 
In 1929 rhenium was available in 
kilogram quantities as marketed by 
Vereingte Chemische Fabrik, Leopold- 
shall, Germany; a subsidiary of the 
potash producers. 

I realize recently there has been 
a sizable amount of rare metal re- 
search which, I suppose, is partly di- 
rected to serving the needs of atomic 
development. The cloud of mystery 
covering the work of nuclear physicists 
has also cast a veil over our knowledge 
of the rare metals. If you could un- 
earth some more information about 
rhenium, I should be more than will 
ing to acknowledge you as my source 
of data. —JAMES MEDFORD, 

Quebec, P. Q., Canada 


Ed.—As the reader implied, much 
of the available information about 
rhenium is quite dated. The metal was 
first detected with the help of the 
Roentgen spectrum. Its specific weight 
is 21.1, atomic weight 186.3, and its 
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A product is as good as the average quality of the combined elements 
making up that product. 


A weak factor can impair the function of a product, and conversely, a high 
quality component can enhance the quality-average and thus increase the 
value of the entire product. 


Wolverine tube is playing an important role as a component of such 
products as: refrigerators, condensers, plumbing and heating units, automobiles, 
airplanes, and dozens of others—because it is quality-controlled and meets the 
high standards of uniformity and dependability demanded by the manufacturers 
of these products. 


There is a difference in tubing, and you will find it interesting to learn more 
about Wolverine seamless non-ferrous tubing and how it can serve your purposes 
with economy and efficiency. 


Would you like to discuss your tube requirements with our engineers? 
No obligation, of course. 


WOLVERINE 


CALUMET AND HECLA 


TUBE 


CONSOLIDATED 


t'nNCORPORATED 


LLL EASA OS A A ee 


DIVISION 


COPPER COMPANY 


1415 CENTRAL AVENUE ° DETROIT 9, MICHIGAN 


May, 1949 


DOES YOUR PRODUCT NEED,TUBING? 
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eliminates time and 
expense of upholstered 
sub-assembly 


Yes. Ace hard rubber literally knocked the stuffings 
out of the arm for this chair. Formerly a padded, up- 
holstered metal stamping bolted to the chair frame, it’s 
now a one-piece, indestructible hard rubber molding, 
with leather-grain finish, and a feel that’s just right. 


What’s more, it’s assembled to the chair in a jiffy. 
You simply slide a headed insert into a slot, flex the rub- 
ber around the curve, and run up two screws from 
underneath. 


You too may find “a better way” in one of the many 
Ace hard rubber or plastics molding and extruding 
compounds. 


If you would like to know more about 
these Ace materials—where used—properties 
—design hints, etc., just write on your com- 
pany letterhead for the new free 60-page 
Ace Handbook. 
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melting point somewhere from 5,790 
to 6,160 F. If the higher melting point 
is correct, rhenium would rank with 
tungsten, with which it also shares 
other characteristics. 

A pioneering article which appeared 
in Metallwirtschaft Magazine (26, 12, 
1930) dealt with tungsten—rhenium 
alloys. The writers. Becker and Moers, 
were very much impressed by the fact 
that, as more rhenium was added in 
the alloy, the melting point was re- 
duced until it reached its lowest point 
(3,100 K) when equal proportions of 
tungsten and rhenium were used. As 
more rhenium was added the melting 
point advanced again. 

Because of the rarity of this metal 
and the difficulty connected with its 
extraction, rhenium’s properties have 
not been fully examined. At the Univ 
of Tennessee, water is added to a 
molybdenum sulfide flue gas and the 
solution is filtered and treated with 
potassium chloride to obtain a crude 
rhenium salt. The white, powdery salt 
is purified, and converted into heavy, 
black rhenium metal which might find 
use in the electric lamp, radio and tele- 
vision industries. We would not even 
like to hazard a guess as to this ele- 
ment’s use as a coolant in atomic piles. 


LeTourneau Gear System 
To the Editor: 


For the last three years the adoption 
of our own gear system has proved 
so. satisfactory, that I thought you 
might be interested in some of its 
salient points. 

The old 144 deg pressure angle wa 
discarded by automotive engineers 
some years ago in favor of the 20 
deg angle, but we have found that by 
using a 25 deg pressure angle, a tooth 
could be made 80 percent stronger 
while bearing loads only increased 4 
percent. 

Then, instead of using the Fellows 
system we adapted a snub tooth mak- 
ing addendum and dedendum 0.8 and 
1.1 respectively, divided by the di- 
ametral pitch. 

A 30 deg helix angle has the ad- 
vantage of getting tooth lap on a nar- 
row gear, but the actual tooth pressure 
at right angles to the tooth is 15 per- 
cent greater than the load in the plane 
of rotation. With a 20 deg helix 
angle the actual tooth pressure is 84 
percent less than with the 30 deg 
angle, and yet it is steep enough to 
give a good lap and a smooth operat- 
ing gear. The decrease in helix angle 
also gives a thicker tooth for the same 
diametral pitch in the plane of rota- 
tion, thus adding about 174 percent 
to the strength of the tooth. 

In designing gears that will run 
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Two views of a steel mill table roll body cast of 
Meehanite Metal by the Shenango-Penn Centrifugal 
process, assuring exceptional life. Note exterior and 
interior machining. Shenango-Penn facilities include 
modern equip t for ical hine work of 

virtually every type and to any stage to best meet 
your particular needs. 





SHENANGO-PENN 


CENTRIFUGAL 


CASTINGS 


Maybe you can profit by steel mill experience 


HIS conveyor roll is going to save a steel mill 

some money. Because it is a Shenango-Penn 
centrifugal casting of Meehanite Metal, it will hold 
up longer than an ordinary roll... won’t need re- 
placement nearly so soon! That’s good economy, 
don’t you think? 

Fundamentally that’s why Shenango-Penn is 
producing symmetrical, annular and tubular parts, 
large and small, ferrous and non-ferrous, for 
many services in many industries. The Shenango- 
Penn centrifugal casting process results in more 
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uniform, pressure-dense parts with finer grain, 
greater strength, superior wear resistance and 
freedom from sand inclusions and blow holes. 
Metal for metal, dollar for dollar, they do a better 
job. It pays! 


As always, we welcome the chance to give you 
further evidence, specific facts, as to why it will pay 


you to specify Shenango-Penn. Send for a free bul- 


letin on our ferrous or non-ferrous made-to-order 
centrifugal castings or on our centrifugally cast 
bronze bushing stock in standard sizes. 


SHENANGO-PENN MOLD COMPANY 


677 West Third Street - Dover, Ohio 
Executive Offices: Pittsburgh, Pa. 


ALL BRONZES « MONEL METAL 
NI-RESIST » MEEHANITE METAL 
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on the 
zinc die cast 


KilchenAid 


MIXER 


Applied by a simple dip . . . without 
electric current . . . Iridite quickly 
forms a tough, corrosion-resistant 
coating on any zinc or cadmium 
surface. This Iridite film provides 
superior paint adherence by effec- 
tively sealing the metal from direct 
contact with the paint, yet grips 
the paint securely to block chip- 
ping, flaking, peeling. 


Use the Iridite treatments, too, as 
a final finish for extreme corrosion 
resistance, or as a bright finish that 
keeps zinc or cadmium plated parts 
shining, clear of stains. 


FREE to users of zinc or cadmium in 
any form—literature and samples of 
lWwidite. Test it yourself! Or, if you 
prefer, send samples of your products 
for free processing. 


ALLIED RESEARCH 
PRODUCTS, INC. 


NUMENT STREET 


DRE 5; ML 


West Coast Licensee— 
L.H. Butcher Co.,Los Angeles 23, California 








with small pinions, we favor the 
pinion which is naturally the weakest 
member. To do this, move the pitch 
line towards the base of the pinion 
tooth, and farther out from the base 
of the gear tooth. This is accomplished 
by subtracting from the OD of the gear 
and adding a like amount to the 
pinion. Leave the centers standard, 
and simply run the cutters in full 
depth. Any amount can be so sub- 
tracted, provided the pitch line is not 
run outside the gear. Unless there 
are some special requirements, make 
the OD of the gear one addendum 
larger than its pitch, and the OD of 
pinion three addenda larger than its 
pitch. We call this the 3-1 Addenda 
System. By using this ratio, a seven 
tooth pinion will operate satisfactorily, 
and tooth strength will be more than 
doubled over other methods. 

When there is a pinion of nine or 
less meshing teeth, shave the tooth 
face to a slightly crowned form. In 
this shaving process, rather than use 
a proturberance hob, use a cutter with 
a 244 deg. pressure angle. Normally, 
crowning only the pinion will give 
satisfactory results. 

These are the essentials of the 
LeTourneau System, but it should also 
be stated that even greater strength 
can be added to teeth by shot blast- 
ing. This puts the surface metal under 
compression and lessens the chances 
of cracking. —LETOuURNEAU 


X-Ray Testing 
To the Editor. 

I am very interested in the new 
X-ray instruments which are becom- 
ing more and more a part of research 
engineering. The other day at a busi 
ness luncheon I overhead talk of an 
X-ray thickness gage which has re- 
cently been designed, and wondered 
if you know of this instrument. 

-JOSEPH HOLLAND 
Chestnut Hill, Pa 


Ed.—The Westinghouse Electric Corp 
recently developed such an instrument 
According to the manufacturer, no 
contact is made with the material being 
tested, and thickness variations as low 
as 0.000005 in. are indicated. Essen- 
tially, the gage consists of two X-ray 
sources of equal intensity which trans- 
mit the rays through a sample and 
through the material under test to a 
pick-up. If the sample and the test 
piece are of equal thickness, they will 
absorb the same amount of radiation, 
and the X-rays passing through to the 
pick-up will be equal. If the material 
tested is thicker or thinner than the 
sample, unequal radiation will be trans- 
mitted, and this difference can be 
converted into the thickness differ- 
ential. 











Free Folder! 





--tells how to finish 
ZINC OR CADMIUM 
for better 


CORROSION RESISTANCE 
...PAINT BASE 


Lye Appeal 


If your product uses zinc or cadmium 
in any form, find out now about Iridite 
... the chemical dip finishes that boost 
corrosion resistance provide a 
paint base that defies peeling, flaking, 
chipping . . . brighten zinc, keeps it 
bright and free from stains. Write for 
details today . . . or better still, send 
samples of your product for FREE 
processing. 


IRIDITE COATINGS 
are used on-- 
Washing Machine Parts * Radio Equipment 
Kitchen Utensils * Aircraft Parts 
lock Hardware * Office Machines 
Window Frames * Vending Machines 
Wire Cloth * Tools 
Lamp Fixtures * Fuel Pumps 
Carburetors * Auto Hardware 
Zinc Coated Sheet * Hinges, Screws, Bolts 
Camera Parts * Plumbing Fixtures 
Wall Panels * Refrigerator Parts 
Wire Products * Instrument Parts 


Electrical Equipment 


ALLIED RESEARCH 


PRODUCTS, INC. 
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Almost every industry that uses steel in its 
products or its equipment is employing 
Mayari R in some form or another. 

It is used in freight cars and washing ma- 
chines, in power shovels and outdoor movie 
screens, in ventilating equipment and truck 
bodies, :n tractors and flat irons, in furnaces 
and fences, in beer kegs and oil tanks, to 
name a few. 

The reasons for this widespread use are 
important. Mayari R is an economical grade 
of low-alloy, high-tensile steel with prop- 
erties that allow a far wider range of design 
possibilities than do those of carbon steel. 


Further, Mayari R is not difficult to fabri- @ 


cate. It can be cut, formed, punched and 
welded by ordinary methods in the average 
shop. Only slight allowances are needed to 
take care of its higher properties. 

Mayari R is produced in hot- and cold- 
rolled sheets and strip, plates, bars, struc- 
tural shapes, and cold-formed shapes. 

Further information on this steel, its prop- 
erties, and its many industrial applications 
may be found in Mayari R Catalog 209. 
Write or phone our nearest office for a copy. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM. PA. 


On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Stee! Corporation 
Export Distributor: Bethlehem Stee! Export Corporation 


BETHLEHEM STEEL 
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NEW DESIGN VARIABLE SPEED SHEAVE 





V to V drive, longer belt life 


4 
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Here's infinite speed control with a true V to V drive. Main- 
taining a constant belt centerline, the ROTO-CONE Variable 
Speed Pulley permits use of a V-groove driven sheave. Result: 
Full power and longer belt life wherever speed control is 
required on your equipment. 

Wide V belt is used on all sizes . . . meeting all horsepower 
requirements from 1 to 71/2. Single spring exerts equal pres- 
sure against both sheave faces. Rack and pinion arrangement 
controls sheave movement. 

Sheaves, adjustable motor bases, wide V belts and V- 
groove driven sheaves are available in all sizes from stock. 
For details and the assistance of qualified engineers in selec- 
ting the ROTO-CONE drive to 
fit your equipment, write or call 


ROTO-CONE today! 
complete VARIABLE SPEED DRIVES 


GERBING MANUFACTURING CORP. 


650-B West Washington Bivd. e Chicago 6, Illinois 








NEW BOOKS 





A. S. T. M. Standards, 
Parts I-B & II 


1948 Supplements published by the 
American Society for Testing Mate- 
rials, 1916 Race Street, Philadelphia 3, 
Pa. For non-members $4; and for 


as 
me mbers $3 per cop) 


I I 

This 1948 Supplement to Part I-B 
on Nonferrous Metals, of the 1946 
Book of A.S.T.M. Standards, contains 
the revised standards, and the new and 
revised tentatives that have been ac- 
cepted since the appearance of the 
1947 Supplement. The 14 Standards 
are replacements of existing standards; 
similarly, 35 of the 46 Tentatives are 
replacements, while the remaining 
eleven are published for the first time. 
Eleven Tentatives adopted as Standard 
in 1948 without revision are listed in 
the Contents, but are not published in 
this Supplement. 

Part I-B covers the following sub- 
jects: Wire, rods and stranded con- 
ductors for electrical purposes (alumi- 
num, copper and copper-covered 
steel) ; copper and copper-base alloys; 
aluminum and aluminum-base alloys; 
zinc and zinc-base alloys; magnesium 
and magnesium-base alloys; lead- and 
tin-base alloys; die-castings; electrical 
heating, resistance and related alloys; 
and metal powders and products. ; 

Part Il on Nonmetallic Materials- 
Constructional, contains 34 Standards 
of which 13 are newly adopted and 21 
are replacements of existing Standards; 
similarly, 22 of the 43 Tentatives are 
replacements, while the remaining 21 
are published for the first time. The 
subjects of particular interest are those 
dealing with thermal insulating ma- 
terials; wood; paint, varnish, and re- 
lated products; and thermometers 


Designing for Alcoa 
Die Castings 


PUBLISHED BY THE ALUMINUM COM- 
PANY OF AMERICA, Pittsburgh, Pa. 
188 pages, 54 x 8} mm 

This book is particularly timely be- 
cause of the growing importance of 
aluminum and magnesium as die cast- 
ing materials. It contains data on the 
various aluminum and magnesium 
alloy specifications commonly used for 
die castings, on the factors governing 
their selection, and on the mechanical 
and physical properties of each. It 
covers the design of die castings made 
of these materials and how 


\ 


the design 
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Or gin | Eq pn nt Man acture 


... Because USG Assures More Value 










Throughout industry, the story is the same 
from year to year. Original equipment 
manufacturers (OEM’s) demand substantial - es 
gauge value ... accuracy, durability, and t = fection from the 
quality at economy prices .. . and 6 out of 10 soon; maniacs of cove ! 
specify US Gauges. 

They know that US Instruments give more 
service, more accuracy, more value for the 
money. They know USG can supply all their 
needs—from highly specialized instruments 
measuring as low as 1” of mercury absolute, 
to standard type gauges measuring from 30” 
vacuum to 100,000 pounds pressure per square 
inch. And they know that for more than 40 
years US Gauges have been the standard of 
dependability. So more original equipment 

| manufacturers specify US Gauges than any 
| other make. 

Next time you order gauges, follow the lead 
of these satisfied users . .. buy US Gauges. 
For more information about US Gauge write 
today. United States Gauge, Division of 
American Machine and Metals, Inc., 
Sellersville, Penna. 
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US GAUGES— BETTER INSIDE...BETTER 
|  OUTSIDE.. -BETTER ON YOUR PRODUCT 


= ‘ but is equipped with 
jon tube + 
pants eee is entirely inde- 
} naon of the element actuating 
Tao switches. Ranges: 0 to 30° vac 
the S15 to 20,000 Ibs. Ps 
* 
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PRODUCTS OF UNITED STATES GAUGE... Absolute Pressure Gauges « Aircraft Instruments * Air 0.5. ETERAEATS Tol The Tov 


Volume Controls « Altitude Gauges + Boiler Gauges « Chemical Gauges «+ Dial Thermometers + Glass Tube 
Thermometers « Flow Meters « Inspectors’ Test Gauges « Laboratory Standard Test Gauges + Marine, Ship 
| ond Air-Brake Gauges « Recorders + Controls and Alarm Gauges « Voltmeters + Ammeters + Welding Gauges 
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Have you 
considered how 
this man can 
lower the cost 
of your springs? 











Tue gentleman pictured above 
represents Accurate’s production- 
conscious engineers who are con- 
tinually searching for ways to reduce 
your spring costs. Their record is an 
enviable one, too. Scores of manu- 
facturers making all types of products 
have profited by Accurate’s “know- 
how.” We'd like to tell you about 
actual cases in which we have saved 
our customers substantial amounts. 
And, of course, we'd like to point out 
what we can do for you. Write, wire 


or phone, today 


of 
Lp 


Vy yy NV NN YEN ANY 


Mao SOM, 
o 


Seuingo) 


A dependable source of supply! 


ACCURATE SPRING MFG. CO. 
3815 W. Lake St. * Chicago 24, ill. 





Springs, Wire Forms, Hampings 
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affects the mold cost; and it includes 
chapters on machining, finishing, and 
inspecting and testing die castings. In 
addition, there are introductory chap- 
ters on where to use light-metal die 
casting, the die casting machine, and 
die casting dies. 

The theme of the chapter on alloys 
is proper selection to get the required 
properties in the die cast part at mini- 
mum cost. In the chapter on design, 
the emphasis is not on how to solve 
the unusual situation but rather on 
how to design the castings so that (1) 
the first cost of the die is kept low; 
and (2) the metal can be gotten into 
and the part can be gotten out of the 
die cavity in the least possible time. 

There are two outstanding features 
about this book. As might be expected 
of a text sponsored by Alcoa, it is un- 
usually complete and exceptionally 
thorough. Consider for example, this 
paragraph from the chapter on alloys. 

“Alloy 13 contains 12 percent sili- 
con, the eutectic composition which 
results in the lowest melting point. 
It has high fluidity in the molten state 
and is the most readily castable alloy. 
It is, however, subject to abrupt solidi- 
fication when approaching the setting 
point, and is ee suitable for cold 
chamber die casting machines than 
Alloy 360, with 93 percent silicon 
and 0.5 percent magnesium. This alloy 
was developed to provide an easily 
cast, high-silicon alloy for cold cham- 
ber machines, with tensile and yield 
strengths equivalent to those of Alloy 
13. Alloy A360 is the same as Alloy 
360 except that the iron content is 
held to narrow limits and, in addition, 
it has higher ductility than Alloy 360. 
See pages 48 and 49 for tabulated 
mechanical properties of these alloys.” 

The second outstanding feature are 
the illustrations, most of which are 
shaded projection drawings specially 
prepared to illustrate the points dis- 
cussed in the text. 

The book should be valuable as a 
guide to the designer toward the more 
effective and economical use of die 
castings. 


Modern Introductory Physics 


IRA M. FREEMAN, Associate Professor 
of Physics, Rutgers University, First 
Edition. 491 pages, 9 x 6 in. Pub- 
lished by McGraw-Hill Book Co., Inc., 
330 West 42nd St., New York 18, 
N. Y. $4.50. 


Written from a new and progressive 
viewpoint, this text for beginning 
courses taken by science students treats 
the subject matter of college physics in 
a seletive rather than an encyclopedic 
manner. Thus an effort has been made 
to include only those portions of class- 
ical mechanics, electricity and optics 





FOR a | ITS 
Ex imine 
STOVE HANDLES 





ADVANTAGES 


No other type of handle will give 
the advantages found in Alumi- 
num — Extruded and Fabricated 
to your individual design and 
finish. Massive in appearance, yet 
light in weight, cool and smooth 
to touch. Aluminum will not warp 
or tarnish — has no odor and is 
non-toxic. Stove handles by 
LIGHT METALS will give you 
added versatility for each model 
without extra tooling costs. As 
a matter of fact this versatility 
is limited only by your ability 
to create. 


ADDED ADVANTAGES 


Greater versatility as to length and 
design — New beauty and eye 
appeal that is different — any 
finish from satin to bright — any 
length of handle without extra 
tool cost and each model can be of 
a distinctive design without adding 
to production costs. Let us submit 
cost estimates and recommenda- 
tions at no obligation to you. 


1215 Monroe, N.W., Grand Rapids, Mich 
SHAPES ARE OUR BUSINESS” 
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To electric motors, A.O. Smith is now devoting the 
same high standards of research and engineering 
which have distinguished the products of this firm for 
seventy-five years. 

SMITHway Electric Motors are designed and built to 
bring to each application the maximum in compactness 
... Safety... convenience...and trouble-free service. 

For special applications, SMITHway Electric Motors 
are built to exact design specifications, both electrical 
and mechanical, to meet specific product demands. 

For all standard applications, SMITHway Electric 
Motors are built in both fractional and integral horse- 
power ratings: single-phase, 1/10 to 742 hp.; poly- 
phase, 1/10 to 125 hp 





| ALO. )mvira 


‘iad Corporation 


New York « Boston « Cleveland « Syracuse « Cincinnati 
Atlanta « Chicago « Detroit * Minneapolis *« Milwaukee 
Houston « Tulsa « Dallas « Denver « Seattle» Los Angeles 
San Francisco + Export Division: 13 E. 40th St., New 
York 16. Cables: ARLAB, N.Y. 
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A. 0. Smith Builds ELECTRIC MOTORS 


SMIiTHway Electric Motors Now Power 
‘Hundreds of Products, Including the 


ATLAS FLOOR MACHINE 






























ATLAS FLOOR MACHINE, product of Atlas Floor 
Surfacing Machinery Corp., New York City, 
incorporates a SMITHway Electric Motor 
specially designed for the job. To retain the 
designer’s requirements for good appearance, 
capacitors and starting mechanism are con- 
cealed under the top cover, with a vertical 
Starting-to-running-switch mechanism. The 
entire machine recently passed rigid United 
States Navy tests. 


SMITHway ELECTRIC MOTOR used in the Atlas Floor 
Machine is shown in operating position and, upside 
down, to expose gear and breather cap. To reduce 
over-all height, top end bell is concave, and necessary 
polishing weight is provided. Cast-in terminal com- 
partment included for 3 prong terminals. The motor 
has high torque, and is built for continuous-duty 
operation. It exceeds the machine designer's required 
electrical performance. 


For Electric Motors 
For Standard and Special Uses 
See the A.O. Smith Man 


NATIONWIDE MOTOR SERVICE— 24-hour, off-the- 
shelf motor service—fast and low-cost—is pro- 
vided by the A. O. Smith Product Service 
Division everywhere in the U.S. Factory Service 
Branches and Warehouses at Union, N.J., 
Chicago, and Los Angeles. 
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No Jmperfections! 
use SUPERIOR ror DIESEL FUEL 
INJECTION 
TUBING 


A sample six-inch length of 
this diesel fuel injection tub- 
ing will be sent upon request 
on your company letterbead. 





Superior cold drawing processes limit seams, laps, pits and slivers to the 
absolute attainable minimum—for fuel injection tubing with its highly critical 
operating pressures and endurance requirements the finishes of the tubing must 


be flawless—must have uniform, clean surfaces. 


Close production and laboratory control, selection of raw stock billets, micro- 
scopic inspection of material in process and at finish, exact furnace atmospheric 
and temperature control, these are the Superior procedures that assure clean, 


bright, dead soft tubing 


Superior tubing is cold drawn to customer specifications, no “standard” sizes 
are carried in mill stock. Available in random, multiple or cut lengths, to 
American Bosch or your specifications, this fuel injection tubing is bound to 


do a better job. 


We invite your request for further information. 


- SUPERIOR TUBE COMPANY 


2012 Germantown Ave., Norristown, Pa. 


For Superior Tubing on the West Coast, call PACIFIC TUBE CO., 
5710 Smithway St, Los Angeles 22, Cal. © ANgeles 2-2151 


hat are held to be of fundamental im 
nanan e and which are a prerequisite 
to an understanding of modern devel 
opments. Limitation of subject matter 
allows reasonable time for exploring 
the wider implications of the subject 
and for examining its method of 
attacking problems. 

Appended to each chapter is a list 
of several books, journal articles, and 
pamphlets for additional reading 
This reference material was chosen be- 
cause it appeared to complement the 
text matter and offer further insight 
into some of the topics treated. Some 
of the references are to original papers, 
many more are to interpretative ac 
counts written in the light of modern 
knowledge, and very few are to othe 
elementary textbooks 


Advanced Mathematics 
for Engineers 


H. W. Reppick and F. H. MILLER 
Second edition, 508 pages, 54 x 84 

Published by John Wiley & Son 
Inc., 440 Fourth Ave., New York 16, 
N.Y. Price $5.00. 


The authors, professors of mathe- 
matics at New York University and 
The Cooper Union School of Engi 
neering, have evolved this textbook 
from courses given to advanced un- 
dergraduate enginzering students. This 
new edition retains the features of 
the original volume, with few excep 
tions. These occur mainly in the chap 
ters on elliptic integrals and Fourier 
series 

Designed to show some of the roles 
played by advanced mathematics in 
engineering technology, the book 
has no well-defined unifying theme 
Rather, it is made up of a number of 
more or less distinct topics. These 
include ordinary differential equations, 
hyperbolic functions, elliptic integrals, 
infinite series, Fourier series, Gamma 
and Bessel functions, partial deriva 
tives and partial differential equations, 
vector analysis, probability, functions 
of a complex variable, and operational 
calculus 


Fluid Dynamics 


Victor L. STREETER, Research Pro- 
n Mechanics, Director of Fun- 
Fluids Research, Illinois 
of Technology. 263 pages, 
Published by McGraw-Hill 
Company, Inc., 330 West 42nd 

New York 18, N.Y. $5 
This new text is designed for use as 
a second course in fluid mechanics for 
graduate students. It introduces ad- 
vanced students to the classical theory 
of fluid flow and covers the ideal fluid 
theory for both two- and three-dimen- 
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ON LOW ALLOY 
STRENGTH 














@ An extremely ductile high-strength steel that 
enables manufacturers to increase strength — yet 
reduce product weight. Sharon N-A-X is a fine- 
grained, non-aging, corrosion-resistant steel that 
cold forms easier —takes paint better. Sharon 


N-A-X is available in hot and cold rolled strip. 
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@ A relatively low-cost, ductile low carbon, non- 
hardening open hearth steel. Sharon COR-TEN has 


50°, greater tensile strength, a greater resistance 





to abrasion and impact, and four to six times greater 


corrosion resistance than ordinary steels. Yet COR- 





TEN can be economically formed and fabricated 


with little or no change in shop procedure. Available 


in hot and cold rolled strip. Seevice 


Sharon maintains an engineering de 
partment specializing in high strength 
low alloy steels. This service is ready 
to assist you with your steel problems 
No obligation, of course. Just write 
to Sharon Stee! Corporation, Sharon 
Pennsylvania 






SHARONSTEEL 
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COUPLINGS 


Engineered to stand up on 
the toughest jobs, Thomas 
Flexible Couplings do not 
depend on springs, gears, 
rubber or grids to drive. All 
power is transmitted by di- 
rect pull, 





The standard 
line of Thomas 
fi] Couplings meets 
practically all 
requirements. 
But if unusual 
conditions exist 
we are equipped 
H to engineer and 
iW build special 
couplings. 








PATENTED 
FLEXIBLE 
DISCS 


A 


i at 


THE THOMAS PRINCIPLE 
GUARANTEES PERFECT 
BALANCE UNDER ALL CON- 
DITIONS OF MISALIGNMENT 


Write for New Engineering Catalog 
THOMAS FLEXIBLE 


COUPLING CO. 


WARREN, PENNSYLVANIA 
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sional flow, as well as the theory for 
viscous flow. Emphasis is placed upon 
the solution of problems that aid the 
student in his understanding of the- 
oretical material. 

Mathematics beyond calculus has 
been introduced and developed in the 
text. There are a number of worked- 
out examples and several new flow 
patterns. 

The book first formulates the basic 
ideal fluid theory, followed by ex- 
amples of three-dimensional _ flow. 
Then, the necessary concepts in com- 
plex variables are introduced, so that 
all two-dimensional flow cases can be 
approached from the viewpoint of 
conformal mapping. Free streamlines 
are introduced with several examples 
of their use. Vortex theory is then 
developed, with two- and three- di- 
mensional examples. The Navier- 
Stokes equations are derived and ap- 
plied to several flow problems, includ- 
ing the laminar boundary layer. 





200 Designs For Lower Cost 
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The Dynamics of 
Automatic Controls 


Translated and edited by H. L. MASON, 
Research Professor of Mechanical 
Engineering, lowa State College. 276 
pages, 6 x 9 in. Published by the 
American Society of Mechanical Engi 
neers, 29 W. 39th St., New York 18, 
N.Y. $7.50. 


The purpose of this book is to pres 
ent the dynamic properties which all 
controllers possess in common, freed 
from every constructional and techno- 
logical detail. Considerable space is 
devoted to the underlying mathemat 
ical and technical principles. 

The examples treated are always 
carried forward to the ultimate result 
Control theory has been definitely 
advanced by the concept of “effective 
ness of control’, the introduction of 
which permits a comprehensive grasp 
of the stable balancing-out processes, 
even for problems of higher order. 
This concept of effectiveness—whether 
the simple mathematical definition or 
a derived one is used—together with 
the author’s characterization of tech- 
nical — appears to be very suit- 
able for the theoretical mastery of 

heretofore unsolved control problems 

The treatment of non-linearities, 
especially friction and play, is also 
explored. The book touches upon the 
on-off regulator which is of great 
| practical significance, particularly in 
| regard to the question of its field of 


LITTLEFORD 


SPECIAL 
FABRICATED 
METAL PARTS 
AND 
SUB-ASSEMBLIES 


4 


Y 


If you are designing new or chang- 
ing old assemblies, and the prob- 
lem of small sheet metal parts = 
sents itself—Littleford can fabri- 
cate these Parts any size or any 
shape. Bending, shearing and 
forming these small items comes 
through experience, and is an art 
found in very few fabricating 
plants. If it’s unusual in design, a 
intricate part of an assembly, no 
matter how small, send blueprints 
to Littleford, see how low cost 
fabrication can cut your costs. 
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NAS LITTLEFORD BROS,, INC. 
| 506 €. Pearl Street, Cincinnati 2, Ohio 
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, , Bus builders are sticklers for saving weight <> They put the bee 





> 


on this seat manufacturer to make his product 25% lighter. “Why not switch to 


magnesium seat frames?” ¢ said his designer. “It has the right combination 





of lightness and strength.” But he reneged ... thought there was some kind of 


“‘joker’’4 i ? in magnesium fabrication. Just to make sure, he checked with Aluminum 


Company of America, light metal headquarters. ..and found that easy-to-follow shop 


practices fs make handling magnesium no problem.* He learned, too, that every 


sor 
ag SE 
A 


month industry puts to work overa million pounds of magnesium. io 






He got technical help, plus valuable books =e on designing and fabricating 


he began using American Magnesium Castings 





frames. It’s his turn to put the bee on competition. *No change in insurance rates. 


These two, free books on magnesium and our broad technical experience can 
help your products, too. Write Aluminum Company of America, sales agent for 


American Magnesium Products, 1702 Gulf Building, Pittsburgh 19. Pennsylvania. 







AMERICAN 
MAGNESIUM 





Propuct ENGINEERING — May, 1949 














Zoarny? 


tof * 
focal . 
frist | 


search for a word = | 


“ ( ==3 


== 


to describe HOOVER 





AMERICA’S ONLY 
BALL BEARING WITH 
HONED RACEWAYS 





honed raceways 


Although we have found no words in the diction- 
ary to adequately convey the true quality of Hoover 
Ball Bearings with honed raceways, the name 
HOOVER itself, stamped on each ball bearing, is 
your mark of assurance that it is America’s only 
bearing with honed raceways. We have used such 
phrases as . mirror-like smoothness... 
mechanical perfection uniformity and exact- 
ness in precision mechanical beauty . . . un- 
believably quiet . all of which fail to adequately 
describe the superior raceway that has been 
achieved through the exclusive Hoover method of 
mechanically honing raceways. Speaking better 
than any word, are the performance records of 
Hoover ball bearings in the quality products of 
thousands of American manufacturers. A request, 
on your letterhead, will bring you a copy of the 


Hoover Engineering Manual. 


Hoover Ball and Bearing Co. 
Ann Arbor, Michigan 








application. The theory of the excur- 
sion-dependent periodic controller is 
presented very fully since this impor- 
tant branch of controller technology 
has not previously been treated and be- 
cause the computational processes 
which are required differ markedly 
from the usual methods. 

All examples were chosen with the 
aim of emphasizing the application 
of basic principles. The book is based 
on a monograph discovered in 1945 
in Germany by a U.S. Department 
of Commerce group 





Designing For Economical 
Production 


SEE THE JUNE ISSUE 





Machine Design Drawing 
Room Problems 


C. D. ALBERT, Professor 
Design, Emeritus, Cornell Universit 

Fourth edition. 519 pages, 6x 9m 
Published by John Wiley & Sons, Inc., 
440 Fourth Ave., New York 16, 
N.Y... $5. 


f Machine 


In revising the third edition of this 
book, the author has undertaken to 
not only amplify and add current in- 
formation on the design of mechanical 
components, but to present new prob- 
lems in the form of new chapters on 
the form factor and strength of gear 
teeth, hydra-matic automobile trans- 
missions, and strength and stiffness of 
shafts. The chapters on worm gearing 
and allowable stress have been entirely 
rewritten, and fifteen of the chapters 
have been revised. 

In the introduction to each chapter, 
the author sets up the problems that 
will be treated. For example, in Chap- 
ter 6 on the valve gear of a diesel 
engine, the introduction states that the 
chapter will deal with the valve gear 
of a Diesel engine, with the action 
and forces involved, and with the de 
sign of certain components. The cam 
will be designed, the design of the 
valve springs will be checked, the 
width of the cam will be determined, 
and the pushrod will be checked as 
a column.’ 

Following the introduction is a dis 
cussion of the operation and principles 
of the mechanisms, the data for the 
problem, and the formulas and prin- 


t 


ciples of design. References at the 


end of many of the chapters suggest 
sources for more detailed study of the 
problem. 

Representative of the 26 chapters 
are those on strength and stiffness of 
shafts, curved parts and frames, pump 
problems, 


combination punch and 
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Amersil heater —fused quartz shell, 
and element wound with high heat 
and corrosion-resistant Nichrome V. 


A Nichrome V wire wound heating element is inserted into a shell of 
Opaque fused quartz, which, in turn, is fitted with an acid-proof head or flange 
for operation in open or pressure sealed tanks. 


thermal shock. 


Nichrome V. 


heating problems. 





*Nichrome is manufactured only by 
Driver-Harris Company 


HARRISON Mew JERSEY 


BRANCHES: Chicago, Detroit, Cleveland, los Angeles, San Francisco, Seattle 
Manufactured and sold in } t 
B. GREENING WIRE OMPANY TD.. Hor 





NICHROME V 


Here is a new and superior unit for heating corrosive chemicals, manu- 
factured by Amersil Company, Inc., Hillside, N. J. 


The fused quartz shell is completely inert to corrosive chemicals, has a 
high rate of heat transfer, is a good electrical insulator, and is immune to 


Since quartz filters out a very small percentage of infra-red heat waves, 
and the heat source is immersed, almost 100% efficiency is obtained. More 
over, the unusually compact design of the insiallation offers the added ad- 
vantage of cutting heater obstruction within the tank to a negligible minimum 
— permitting freer flow of liquids. 


Once the unit is assembled, it is good for a lifetime— because the shell 
is quartz and the heating element is high heat and corresion-resistant 


This combination of features, makes the Amersil heater superior for ser- 
vice in chemical plant operations involving innumerable corrosive chemical 


If you have a product whose successful operation depends upon appli- 
cation of an alloy resistant to electrical heat and corrosion, send your speci- 
Amersil corrosion-proof immersion fications to us. In addition to world-famous Nichrome, there are more than 
heater, heating acid solution in a 80 other Driver-Harris alloys specifically designed to fill the varied requirements 
pickling tank. of the electrical and electronic industries. 










SUPERIOR 
IMMERSION 
HEATER 


for corrosive 
chemicals 
employs fused 
quartz and 
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A Specjal 


engineering c 


Production retains 


r-Lynn 


Even complex shapes can be economi- 
cally produced by Char-Lynn methods. 
Careful handling reduces the number of 


operations in machining and assembling. 


exact shapes and 


dimensions and is delivered with good 


surface finishes. Capacity up to 6 pounds 


Write or phone for 


te 


an 


and estimat 





Char-Lynn Process 
die-casts these 
heavy-section 
castings 
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We eositY! 


porositt 














Char-Lynn Company 
2869 26TH AVENUE SOUTH « DUPONT 2354 
MINNEAPOLIS 6, MINNESOTA 








HOLLISTON PEL:X TRACING CLOTH 
HAS HIGH RESISTANCE TO MOISTURE 


Holliston PEL-X positively will not make a water 
tight cap to wear under your bathroom shower. It 
never was intended for any such use — but PEL-X is 
highly resistant to moisture and perspiration. 


Perspiration from a draftsman’s hands or arms 
neither spoils a subject drawing, nor penetrates the 
special PEL-X finish which says to moisture — 
“keep out.’’? Drops of water accidentally spilled on 
PEL-X Tracing Cloth may be wiped off without 
harm to the drawing. 


Try PEL-X on your own drawing board. Liberal 
sample sent on request. 


THE HOLLISTON MILLS, INC. 


CHICAGO NORWOOD. MASS. NEW YORK 










194 


More than 50 years of 
leadership and experi- 
ence in developing spe- 
cial purpose cloths for 
industry. With such a 
background of experi- 
ence it is little wonder 
that Holliston Tracing 
Cloth is second to none. 
Try PEL-X. 
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shear, straight and helical spur gears, 
worm gearing, graphics, bearings, tol- 
erances and allowances for metal fits, 
and screw threads and screw fas- 
tenings. 

Although essentially a text for col- 
lege machine design and drafting 
room courses, much of interest to de- 
sign engineers is included in the gen- 
eral discussions. 


Metal Process Engineering 


NorMaNn E. Wo.pMAN, Consulting 
Metallurgical Engineer, First Edition. 
291 pages, 6x 9. Published by Rein- 
hold Publishing Corp., 330 W. 42nd 
St., New York, N.Y. $5 

This volume is concerned with the 
various practical phases of metal- 
lurgical engineering and metallurgical 
processes. The treatise was written to 
meet the needs of professional engi- 
neers and production men who will be 
able to use the information in their 
professional work. The subjects are 
approached metallurgically, but the 
plane of discussion is within the 
bounds of the basic metallurgical prin- 
ciples. 

A large part of the book is devoted 
to the casting, forging and welding 
of metals. After treating these sub- 
jects individually, the advantages and 
disadvantages of each of the three are 
discussed with respect to various spe- 
cific applications. The heat treatment 
chapter contains a section on designing 
parts for heat treatment, and also sets 
forth precautionary measures to be 
followed in production to prevent soft 
spots, warping and cracking during 
heat treating processes. The author 
has included an interesting report on 
the effects of microstructure and grain 
size on the machining of metals. This 
relatively new field in the science of 
metals should interest engineers who 
have occasion to design machined 
parts. 

As the author says in his preface 
to the book, this work was largely de- 
rived from recent periodical publica- 
tions. An amount of the information 
compiled has never before appeared in 
book form, and to supplement the 
subjects discussed, a list of periodical 
and book references are given at the 
end of each chapter. 


Experimental Stress Analysis 


Proceedings of the Society for Experi- 
mental Stress Analysis, Vol. VI, No 
II, 158 pages, 84 x 11 in. Published 
by Addison-Wesley Press, Inc., Ken- 
dall Square, Cambridge 42, Mass. $6. 

Collection of 16 papers. Titles of 
papers with respective authors are: 
Bruce G. Johnston, “A Method for 
Vibration Fatigue Tests of Stranded 
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PARKEK-KALON 


SIZE -MARKED 
socket head 
Cap screws 
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with GEAR-GRIP* 
-fingers wont slip 





Parker-Kalon Gear Grip prevents fingers from slipping even when oily. 
Makes fast fingers sure fingers. 

ONLY ON PARKER-KALON Socket Screws will you find the Size-Mark 
and Gear Grip . . . developed after extensive study of shop practice 
to speed work. Samples Free, on request. See why P-K “years ahead” 
Socket Screws can put your product out front, assembly-wise as well as 
sales-wise. Send for Stock List Now. Parker-Kalon Corporation, 200 
Varick Street, New York 14, N. Y. 


"PARKER KALON yl foaye SOCKET SCREWS 


AVAILABLE THROUGH ACCREDITED DISTRIBUTORS IN EVERY INDUSTRIAL AREA 


*US. DESIGN PAT. 
NO. 126.409 
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STEEL Oe 
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IMMEDIATE 
DELIVERY 
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Machine, Self-tapping 
Socket, Set, Wood 
Screws. Also Nuts, 
Bolts, Washers, Rivets, 
Pins—all types and 

sizes — delivered 
immediately from 
America's largest 





MAKE YOUR PRODUCT FULLY NON-CORROSIVE! 





stock. ce 
PROMPT No. 49 F, 
SHIPMENT write today, on 
ON SPECIALS your letterhead. 
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CUSTOM MADE 
For EVERY NEED 


For best results, get in touch 
with Sewall engineers while 
your product is still on the 
drawing board. Close toler- 
ances are efficiently maintain- 
ed in the production of racks... 
sprockets...spur... spiral... 
bevel . . . Zerol bevel . .. worm 
gears. We furnish prompt esti- 
mates on any quantity. 








E. B: SEWALL MANUFACTURING CO. 


696 Glendate St. St. Paul 4, Minnesota. 
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Conductor’; J. M. Frankland, “Ef- 
fects of Impact on Simple Elastic 
Structures’; G. E. Hudson, “A 
Method of Estimating Equivalent 
Static Loads in Simple Elastic Struc- 
tures’’; L. P. Zick and C. E. Carlson, 
“Strain Gage Survey Around the 
Supports of a 48-foot Diameter Hor- 
tonsphere”’; E. W. Kammer and Sher- 
wood Holt, Jr. “A Bonded Wire 
Strain Gage Type Accelerometer” ; 
Gerald L. Rogers, ‘Sensitivity Chart 
for Wire Resistance Strain Gages’; 
Robert J. Hansen, “Controlied Im- 
pulsive-Load Testing Machine”; A. J. 
Durelli and T. N. DeWolf, “Law of 
Failure of Stresscoat’’; William J. 
Eney, “A Large Displacement De- 
formeter Apparatus for Stress Analy- 
sis with Elastic Models’; William J. 
Eney, “Studies of Continuous Bridge 
Trusses with Models’; M. M. Leven, 
“Further Properties of Photoelastic 
Fosterite at Elevated Temperatures” ; 
J. C. New, “An Example of Efficient 
Design Through Strain Measure- 
ments”; B. D. Haber, “Experimental 
Determination of Aircraft Loads’: 
A. M. Freudenthal, “Stress Analysis 
Beyond the Elastic Range’; C. C. 
Hsiao, ‘The Distribution of Residual 
Stresses in the Rolling Process’; J. P. 
Walsh and R. E. Blake, “The Equiv 
alent Static Accelerations of Shock 
Motions’. 








More Strength for Fewer Dollars 
SEE THE JUNE ISSUE 





Patent Law 


CHESTER H. BIESTERFELD, Member 
of the New York and Delaware Bars, 
and of the Bar of the District of Col- 
umbia. Second Edition. 339 pages, 
9 x 6 in. Published by John Wiley & 
Sons, Inc., Fourth Avenue, New York, 
N. Y. $4. 


This new edition covers changes 
that have occurred in patent law dur- 
ing the past five years, and also a 
number of important court decisions. 

The author has endeavored to pres 
ent a volume that: 

1. Presents the basic principles of 
substantive patent law in terms that 
a general reader will understand 

2. Includes a selection from leading 
decisions in support of these principles, 
particularly with careful reference to 
pertinent passages from the decisions 
of the U.S. Supreme Court and fed- 
eral courts of appeal during the last 
ten years or so 

3. Is of modest, not encyclopedic, 
size. 

Chapters are on the general topics 
such as invention, discovery, nov 
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%" to 4” 0. D. 9 to 22 gauge 


SQUARE-RECTANGULAR 


¥2" to 2" 20 gauge 1” to 234", 14, 16, 18 gauge 








Throughout the world industrial progress has become synonymous with the production achieve- 
ments of the Men of Vision in America. And one of the greatest aids to product manufacture 
has been the use of modern electric resistance welded steel tubing. A constantly increasing 
- tan’ number of manufacturers, producing component parts and finished products, is proof of the 
accuracy and utility of Michigan welded steel tubing. It is available in round, square and 
by + B® rectangular shapes, a wide variety of sizes, to give uniform strength, weight, ductility, ID and 
OD, machinability and weldability. Can be formed or machined in your plant or come pre- 
fabricated by Michigan. 


Enagiecering edvice ond technical help in the selection of tubing best suited to your needs. Address your inquiries to: 


‘3 r . e.'4 ’ . ? 
DISTRIBUTORS: Steel Sales Corp., Detroit, Chicago, St. Louis, Milwaukee, Indianapolis and Minneapolis— Miller Steel Co., Inc., Hillside, NW. J.—C. lL. 
Hyland, Dayton, Ohio—Dirks & Company, Portland, Oregon—James J. Shannon, Milton, Mass.—Service Steel Co., Los Angeles, Calif.—American 
Tubular & Steel Products Co., Pittsburgh, Pa.—Strong, Carlisle & Hammond Co., Cleveland, Ohio—Drummond, McCall & Co., Ltd., Toronto, Canada. 
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an EXCLUSIVE HAYDON feature 
THE INTERNAL SHIFT MECHANISM 


An automatic shift mechanism has been built into the Haydon 
1600 series synchronous motor and gear unit by Haydon engi- 
neers, making possible immediate automatic resetting for devices 
such as time delay relays, process timers, interval timers, etc. 
The magnetic pull of the energized motor field is utilized to 
engage the gear train while the timing operation is in progress. 
A counterbalance in the shift disengages the gear train from 
the motor when the motor field is de-energized. The drive shaft 
is then free to be reset to its starting position by means of an 
external spring. Engaging and disengaging action is uniform 


in any position. 


Available in speeds from 15 to 1 


10 rpm. 


Information on this exclusive shift feature, and complete 
data on all Haydon synchronous motors and timers, is avail- 
able in the new Engineering Catalog. 


If it’s about time, request a demonstration of Haydon products 


at your desk. 


WRITE 3117 ELM STREET, TORRINGTON, CONNECTICUT 


MANUFACTURING 


HARNESS TIME TO 


TORRINGTON AG. 
. | 


SUBSIDIARY OF GENERAL TIME 


COMPANY, 


elt] Mad eae) 


INSTRUMENTS 


INC. 


CONNECTICUT 


fete] ie] 7-aale), | 








elty, priority, originality, abandonment, 
claims, double patenting, reissues, dis- 
claimers, interferences, infringements, 
liabilities and ownership, trade secrets, 
and patent litigation. The information, 
on Liability for Intringement has been 
extensively modified. Since Congress, 
in August, 1946, abolished recovery 
of profits, the previous discussion has 
been omitted and the author devotes 
more attention 


to the subject of 
damages 


Design for Welding 





Edited by RoBert S. GREEN, Acting 
Chairman, Department of Welding 
negineerl ng, Ohi State University 
ciate editors, Douglas C. Williams 
and Charles B. Smith, Engineering De 
partment, Ohio State University. 1024 


pages, 53 x 8} nm Published by The 


James F. Lincoln Are Welding Foun- 
dation, Cleveland 1, Ohio. $2 


A collection of papers submitted in 
the Design for Welding Progress con 
test sponsored by The James F. Lin 
coln Arc Welding Foundation 

The book is sectionalized by indus 
tries and products, namely, automo- 
tive, aircraft, railroad, watercraft, 
containers, furniture, structures and 
machinery. In addition, there is a 
general section devoted to the organ- 
ization and operation of welding de- 
partments. Each section consists of 
several papers on specific welding jobs 
supervised by the authors. For ex 
ample, the chapters on automotive 
welding are: 


I Design of an All Welded Bus 
Body 

II Bus Building—The Simple Way 

III Application of Arc Welding in 
the Main. Truss of the Grey- 
hound GXI-50 Coach Structure 

IV Custom Built Chasis for Export 

V_ Helix Hauler 


VI Casting vs Weld Fabrication 


All chapters appear under the by-line 
of the author or authors who sub 
mitted the original paper 

Perhaps a better idea of the general 


treatment throughout the book can 


be obtained by examining a typical 
chapter in detail. In “Arc Welded 


Parts for Diesel Locomotive Engines,’ 
John H. Hruska discusses the welding 
of welded pistons, crankshafts, crank 
cases, generator frames, and_ truck 
frames for diesel engine locomotives 
The general requirements for thes 
components are brought out; and the 
materials¢ electrodes, and welding and 


heat-treating techniques used in pro- 
ducing them are described 

The strength of the book can be 
attributed to the unusually large num- 
ber of case histories is included. The 
welding engineer probably will find 
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Magic in the way it solves ejection of WORK— 
ELIMINATES Mechanical Knock-out—No RISKY 
MANUALremoval of WORK. Magicin the way it conserves 
your air consumption. Magic in ease of installation. 

The Standard Set produces a blast of short duration, 
timed by an adjustable cam suitable to eject work 
that is left lying on the die. 

The Pilot Ejection Set enables you to deliver a 
blast of air timed with automatic shut off for % second 


up to as long as is required to remove the work. With 


SPEED OF REMOVAL... 
THAT'S THE SECRET OF 
SCHRADER AIR EJECTION 





this set you can eject work any time during the entire 


cycle... or after the part is carried up by the ram, 
such as in compound dies. 

The saving of air is astonishing. Schrader Air Ejection 
sets are inexpensive; packaged complete, ready-to- 
install. They pay for themselves within a short time 
by air savings alone. There’s a set for every need. 
Schrader will solve your ejection problems. Write for 


information and literature today. 


ALWAYS SPECIFY SCHRADER, THE COMPLETE LINE OF AIR CONTROL PRODUCTS 


Schrader 


PRODUCTS 


in the circles at the right. 


A. SCHRADER'S SON, 496 Vanderbilt Avenue, Brooklyn 17, N. Y. 
Division of Scovill Manufacturing Company, Incorporated 


Please send me information and free literature about the products 1 have checked 


oo) Foe BR Pao Qh ee fi 
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te 1 MAIL THIS COUPON TODAY At Cri a 
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How to use the tape 


with stickum on both sides 


Double-coated tissue tape holds at a touch. Its strong 
adhesive on both sides makes this unique material the 
answer for countless, fast, economical, holding uses. 


Have a “SCOTCH” Tape Field Engineer call to show you 
the many savings “SCOTCH” Pressure-Sensitive Tapes 
can accomplish in your operations. No obligation, of 
course. Simply write: “4 Department PES. 





“SCOTCH'’ Double-Coated Tissue Tape No. 400 
used to fasten and seal metal frames to glass 
shelves. Quick to apply, tape holds metal strip 
tightly against the edge of the glass, prevents 
fattling and cracking in the completed bathroom 
cabinets. 





Gem selections, small production pieces, photo- 
gtaphs, mirrors in compacts are easily held in 
ps e¢ for use or display with double-coated tape. 

ape needs no special equipment for handling, 
comes off cleanly, can be re-used. 





ANOTHER 


PRODUCT 


Made in U. S. A. by 





; p 
Plant engineers and layout men use double coated 
tape to plan placement of plant equipment and to 
note changes in production line arrangements. 
Tape does not smudge or become sticky, allows 
layout to be shifted or rearranged with ease. 
Thinness of tape makes lap-splicing of nearly all 
materials quicker and neater too, without bulking. 





Packaging and display is an easier job when 
decorative trim is firmly fastened in place with 
“SCOTCH” Double-Coated Tissue Tape No. 400. 
Tape gives clean, positive adhesion on both sides, 
does not weaken or dry up. 


MINNESOTA MINING & MEG. CO., st. PAUL 6, MINN. 


General Export; DUREX ABRASIVES CORP., New Rochelle, N. Y 
In Canada. CANADIAN DUREX ABRASIVES LTD., Brantford, Ontario 





it difficult not to discover considerable 
information that will be of direct 
value to him. 


Applied Mathematics for 
Engineers and Scientists 

S. A. SCHELKUNOFF, Bell Telephone 
Laboratories. 472 pages, 64 x 94 in. 
Published by D. Van Nostrand Com- 
pany, Inc., 250 Fourth Ave., Neu 
York 3, N.Y. Price $6.50 





The purpose of this book is to 
bring applied mathematics up to date 
The topics selected are those most fre- 
quently useful in various fields of 
science and engineering. 

The book is divided essentially into 
two parts, one devoted to general 
mathematical methods and the other 
to special transcendental functions 
The topics in the first part are ar 
ranged in the order of their difficulty 

Because of their importance in the 
theories of oscillations and waves, the 
second order differential equations are 
treated with particular thoroughness 
Several sections of this chapter are 
devoted to the “Wave Perturbation 
Method”, which is the most important 
practical method of obtaining analytic 
approximations to the solutions of 
these equations. 

Special functions discussed include 
the Gamma Functions, Sine and Co- 
sine Integrals, Fresnel Integrals, Bessel 
Functions. The last two are treated 
more thoroughly than has been cus- 
tomary in books of this type, in view 
of their increasing applications 

The last chapter on formulation of 
equations is intended to connect this 
volume with others on mathematical 
physics and mathematical engineering 


Industrial Experimentation 


K. A. BROWNLEE. Second Revised 
American Edition. 168 pages, 54 x 84 
Published by Chemical Publishing Co., 
Inc.. Brooklyn, N. Y. $3.75 


~ 
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This book is intended to be a guide 
to the planning and interpretation of 
experiments on an industrial scale. The 
book makes use of modern statistical 
methods, including tests of significance 
to attain reliability in deductions from 
experimental data, and the use of sta- 
tistical design to attain the maximum 
precision with a minimum expenditure. 

The subject matter is treated from a 
practical point of view and the only 
mathematics involved is simple arith- 
metic. Each statistical method discussed 
is illustrated with practical examples 
worked out in detail to show exactly 
what is involved in its use 

This book is based on experience in 
explosives factories in Great Britain 
during the war 
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! oil give you 


ASTRAIGHT 


Here at Moraine Products we have a realistic attitude 
towards powder metallurgy. We know its advantages thor- 
oughly—and we know its limitations just as well. 

So, when we recommend metal powder for parts production, 
we recommend it without reservation. We make certain before- 
hand that we have the most satisfactory process for your needs— 
or we don’t accept your order. 

Our broad manufacturing experience has taught us that powder 
metallurgy is practical only when parts fulfill three conditions: 
1. The shape must permit good die fill and proper density. 

2. The order must be sufficiently large to justify tooling costs. 

3. The physical properties and tolerances required must be 

within the range attainable in normal factory production. 


we accept your order, it’s because we can produce a fe 
product that will give you lasting satisfaction. 


METAL POWDER PARTS 
BY MORAINE 


DIVISION OF GENERAL MOTORS, DAYTON, OHIO 


a e 


a 
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DeLaval Separator Company uses Cuno AUTO-KLEAN 
filters to condition for reuse the oil in its pressure lubri- 
cating systems. Single motor-driven. cartridge, built into 
the unit, continuously removes contaminants from full 
flow of recirculating oil . . . with no stops for filter-cleaning. 


Non-stop 
Laundry 
Service 


for Lubricating Oils 


Single compact unit—no larger 
than usual partial-flow type— 
handles full flow of practically 
any fluid. Filtering element is 
permanent, all-metal, disc-type 
cartridge. 


@ Your nearby Cuno engineering rep- 
resentative, handling the broadest 
line of fluid filters, is your best source 
of unbiased recommendations on fluid 
filtration . . . he offers you, before 
and after installation, service based 
on years of experience with engi- 
neering filtration systems. 











ESSENTIAL PARTS OF CUNO AUTO-KLEAN FILTER ELEMENT 
i eT? 

verne i r 

simensions —-—— 


ase 








SPINDLE - ROTATING 








CLEANER BLADE 


= = SLEANER BL AOE _ 
B2aCER 








Continuously cleanable feature 
permits single unit installations. 
Can be cleaned periodically by 
hand or continuously by motor 
drive, without shutting down op- 
eration. 


Built-in or Externally Mounted 
Cuno Auto-Klean Filters are avail- 
able for built-in or external instal- 
lations, in sizes handling from a 
few to more than 4000 gpm. 


Send Coupon 


FOR FREE INFORMATION ON CUNO CLEANING 








ee 
CUN | 
| Name. 
Haid Conditioning ! — 
Removes More Sizes of Solids from More Types of Fluids 
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gi ing Corporati 


304 S. Vine St., Meriden, Conn. 


Please send information on Cuno Filter. 
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It can show you 
the heartbeat of a car radio— 


You could cover pages with cal- 
culations about a car radio vibrator. 
You could fill sheets with figures on 
inertia and elasticity of its vibrating 
elements—and yet not be sure exactly 
how the rapidly moving parts do be- 
have in action. 
d This is where high speed movies come 
F “4 ; in—the kind of “slow motion” you get 
f % ey: ; from the Kodak High Speed Camera. It’s 
a , a simple, direct means to record and 
> ¥ : study high speed repetitive mechanical 
' motion . , . the only way to see dynam- 
oa ically what happens in non-cyclic high 
. speed action. 

/ - The Kodak High Speed Camera can 
a , take a second of action and spread it over 
three minutes. It can put flash marks along 
the side of the film that time the motion 
accurately. Its optical system gives the 
extra picture sharpness you need to see 

a vital point clearly. 

This camera is a single unit with one 
motor, complete in itself and easy to 
operate. If you would like to know how it 
works and how it can help you, send the 


coupon. 
+he Kodak EASTMAN KODAK COMPANY 
Industrial Photographic Division 
(oh Speed 
g 


Rochester 4, N. Y. 





“Kodak” is a trade-mark 


EASTMAN KODAK COMPANY 

Rochester 4, N. Y. 

Gentlemen: 

Please send me: [J your folder “Magnifying Time” which tells 
about the Kodak High Speed Camera. 2 a 16mm. sample reel of 
high speed motion study, which I may borrow 


Name Firm 
Address. 
City 






















HAND POWER TOOLS 





AIRCRAFT 


JUKE BOXES 


DISPLAYS 
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PHOTOGRAPHIC EQUIPMENT 


MACHINE TOOLS 


Machine designers! Here’s the newest addition 
to the complete Baldwin-Rex line of precision- 
made roller chains. It is the answer to that 
problem of transmitting positive power where 
space is limited, where centers are extremely 
short, where savings in weight and a combina- 
tion of high strength and accurate timing are 
required ... Baldwin-Rex No. 25 Roller Chain. 
This 14-inch pitch chain is as finely made... as 
long lasting ... as versatile and positive as the 
larger size roller chains. And despite its small 
size, it has an ultimate strength of 875 pounds 
.. . an important advantage where reduced 
maintenance and service are needed. 









BUSINESS MACHINES 


VENDING MACHINES 


for machine designers! 


Hand power tools, juke boxes, animated dis- 
plays, machine tools, photographic equipment, 
electronic equipment, television equipment, 
business machines, model equipment and many 
other types of high precision, small size equip- 
ment can be more efficiently designed with this 
new helping hand to the designer. In many 
larger types of equipment, too, this handy little 
chain can motivate intricate timing functions 
that must be designed into small space. 

For all the facts, write Baldwin-Duckworth 
Division of Chain Belt Company, 321 Plain- 
field Street, Springfield 2, Massachusetts. 
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Principal Dimens. LIST PRICES DIMENSIONS — INCHES 
Assem- 
Roll Connect-| bled | Offset} Over- From From Side Plate Average | Average 
oler | Riveted | ing Roller | Link | all Pin End | Pin Head | Thick- Pin | Ultimate | Weight 
Pitch\Width |Diam.| Chain Link Link Riveted | to C.L. to C.L. | ness [Height Diam. | Strength | per Foot 
E H | Per foot Each Each Each A 8 c gE F G Lbs. Lbs. 
77) “ 0.130 $1.10 $.14 $.10 $.40 0.31 0.19 0.15 (0.030) 0.23 |.0905 875 .085 












































BALDWIN-REX ROLLER CHAINS 


a complete line from VYa-inch to 22-inch pitch 
BALDWIN-DUCKWORTH DIVISION OF CHAIN BELT COMPANY 


Propucr Encineertnc — May, 1949 


205 








Arc Welding of Pumps 
Cuts Weight 56% 


By E. L. Alexander, Chief Engineer 
George E. Failing Supply Company 
Enid, Oklahoma 


HROUGH the use of arc welded con- 
, pl the weight of our pump 
unit has been reduced from 1,475 
pounds to 650 pounds. This saving of 
825 pounds is important since the drill- 
ing unit on which the pump is used 
must be highly mobile. The drills are 
used for oil explorauon work and for 
water well drilling. The pumps are de- 


t 


signed for operation at psi. Lhe are 
we Ided construc uion h is climinated sand 
holes, surface blemishes, and uneven 
metal distribution in cast parts. A recent 
cost analysis indicates the pumps will 


be produced al a Ssavil 


The development of our all welded 
pump is typical of the general trend in 
the oil industry toward all welded 
machines and equipment. As a result 
of the greater durability to withstand 
severe service, many customers show a 
decided preference for arc welded steel 


construction. 


Important to us also is the freedom 
for future design improvements and 
further cost reductions possible with arc 


welded construction. By discarding pat- 





Fi 3. Power End Housing. Walls are 
flar it fron is steel plate Sosse ie 
machwr rom stee ubir nd fillet 


a and fillet welded to 


wall wath iy Fleetweld 5°” electrode. 


The above is published by LEAEs LINCOLN ELECTRIC COMPANY iw ine interests of proerese 





rns and castings, we climinat iny 

I res s tha uld other- 

Aaa ponireedive: eae chanwes 
1 ur produc 

Component parts tor our welded pumps 


are fabricated from flame-cut mild 
steel plate and from SAE 1020 cold 
drawn tubing. The two main units 


2 and 


are the mud end shown in Fig 
the power end shown in Fig. 3. These 
units are first fabricated as sub-assem- 
blies in separate jigs and then arc weld- 
ed in master jigs with ‘‘Fleetweld 5” 


electrode, using Lincoln ‘“Shield-Arc” 





Fig. 2. Mud End Assembly. Part 
from SAE 1020 
” th 





welders 

t 

Fig. 4. All Welded Steel Pump for well 
around . . . has corners rounded for *“*modern” 








Machine Design Studies available to enginecrs and designers. Write on your letterhead to The Lincoln Electric ( ompany, Dept. 35, Cleveland 1, Obio. 
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SIX WAYS... 


THAT SANDVIK CAN 
FIT YOUR SPECIALIZED 
SPRING STEEL 
REQUIREMENTS 
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PHYSICAL PROP- 
ERTIES — Sandvik 
quality strip steels are 
made in special analy- 
ses to suit specific 
applications. 


HEAT TREATMENT 
—Furnished annealed, 
unannealed or hard- 
ened and tempered. 


GAUGE — Precision- 
rolled in thicknesses 
from .001”. 


FINISH — Supplied 
with bright finish or 
polished bright, yel- 
low or blue. 


EDGES—Can be sup- 
plied with round edges 
or square edges. 


WIDTH — Available 
in a wide range of 
standard widths. 








I». \ M t Cc Re © ] - L i M i T eee 
C9 \ ¢ PRECISION LIMIT SWITCH 


New heavy duty, general purpose precision 


limit switch for Severe Industrial Service! 


N this new MICRO-LIMIT heavy duty switch, MICRO SWITCH 
offers design engineers a precise, ruggedly constructed limit 
switch of almost unbelievable versatility. 
The operating head can be mounted in any of four positions. The 
roller arm is adjustable through 360° to 870 positive-lock operating 
positions. The switch is field-adjustable to operate to either right 
or left, or in both directions, with ample overtravel. 
The switching element, with the MICRO SWITCH snap-action 
principle of operation, is securely sealed within a die cast housing. 
The actuating mechanism operates through a seal which gives the 
switch complete protection against dirt, dust or splash of oil ov 
water. The switching element is easily replaceable. 
Circuit arrangement is single-pole, double-throw; heavy duty 
screw type terminals are easily accessible. Ample wiring space is 





provided. Standard }2” conduit outlet is provided in the base. 


If your limit control requirements call for the utmost in long lifey 
positive performance, rugged construction and versatility, be sure 
you have full information on the new MICRO-LIMIT precision 
limit switch. Experienced MICRO SWITCH sales engineers are 
located near you. For any problem that involves the use of pre- 
cision switches. ..where ordinary switches won’t do... call any of 
the offices listed. 
















MICRC switcH 


FREEPORT, ILLINOIS. U.S.A 





BRANCH OFFICES: Chicago ¢ New York @ Boston ¢ Cleveland @ Los Angeles 
SALES REPRESENTATIVES: Portland @ St. ovis @ Dallas @ Toronto 

























Operating head mounts in any of Roller orm may be positively locked 
four positions shown. in addition, in ony of 870 different positions at 
roller orm may be reversed os intervals of approximately 0.4°. 
indicated. 











Operating shaft may be 
positioned for ony one of 
the conditions of opera- 
tion shown at right. 















































Lightweight and Waterproof. These gay, stormy-weather Puddlers* and 1 are 
r so convenient to wear. They are easy to manufacture by the successive dip metho { from VINYLITI 
rsions. Layers build up rapidl iry taster require less baking form ft tw rt 
1 wear-resistant... wipes shiny 1 n an instant. *Reg. T-M Plasti Industries 


New Utility... Lasting Beauty... Extra Sales Appeal 
with VINYLITE Dispersion Resins 


A new world of practical usefulness opens for your product when it makes 


use of 
VINYLITE Brand Resin dispersions. These latest advances in the science of plastics 
offer new economy ... new durability ...and the possible elimination of volatile solvents 
. whether used as coatings for cloth, paper and metal or for dip goods 

Whatever the application, there is a VINYLITE Dispersion Resin that will help 
your product do a better job... build better sales. Here is the key to the top perform 
ance of all VINYLITE Plastics. Backed by careful scientific formulation, these plastics 
assure you of matchless efficiency. Discover how they can be put to work for you 
Write Department GA-10, Bakelite Corporation, 30 East 42nd St., New York 17, N.Y. 


You know 


it’s right if it’s... inyli ite r & 
BRAND mann 


RESINS Saketite 


BAKELITE CORPORATION, Unit of Union Carbide and Carhon Corporati 
30 East 42nd Street, New York 17, N. ¥ 
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Durable 
Colorful 


th VI 


Rosiats Abrasion, Chemicals 


wit! 
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NYLITI R 


SYLITE Resin 
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A HEAVY point Home 
In A LIGHT Cy 







They used to do it with a sledge hammer—now a Well-Cast magne- 
sium or aluminum casting helps. Pneumatic tools handle easily 
because of lightweight castings. Any manual equipment can be given 

the light touch with magnesium or aluminum castings. 


These and similar products. have proven strength, fast- machine ability 
and sales appeal. 
37 years of Well-Cast experience can’t help but help you. Write us today 
for Catalog No. 47. 


Well Made Patterns, Permanent Mold and Sand Castings 


Magnesium Portable Tool Part 


“a THE Wwe LLMAN BRONZE & ALUMINUM COMPANY 


GENERAL OFFICES: 2557 EAST 93rd STREET 


CLEVELAND 3, OHIO 
CASTINGS X-RAY INSPECTED 
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—— @ NORGREN AIRLINE LUBRICATORS are essen- 


tial to the continued peak performance of every ma- 


chine tool, hand tool, or other equipment operated 
wholly or in part by air. They are not a mere acces- 
- sory—but should be an integral part of the air equip- 


ment you design. 


Norgren Lubricators inject the correct amount of 
oil into the air that operates the tool or equipment. 
FLIER . ° ° ‘ 
9 use. They create an air-oil fog that coats every moving part 
with a protective film. Check wear in use, stop corro- 
sion when idle. 
Fully automatic—lubricate only when the equip- 


ment operates—nothing to turn on or off. Visible oil 











feed. Needle valve adjustment for accurate flow re- 





quirements. Compact and attractive. Add an important 
sales point to your products. 

Complete details . . . C. A. Norgren Co., 222 Santa 
Fe Drive, Denver 9, Colorado. 
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DESIGN ENGINEERS 
ust Understand 


MODERN LUBRICATION METHODS 


he, 

















STANDARDIZED 
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—— because today’s intense competition demands higher SALES AND SERVICE OFFICES 


production rates...lower costs...improved product qual- © BOSTON—H. G. Dovis, © LOS ANGELES—Lincoln Engineer- 
it and longer, dependable trouble-free machine life Inc.—Kenmore 5176 ing Co. of Calif.—Richmond 0151 
nes ‘ ger, = a x : e amen ' © BRIDGEPORT- @ MILWAUKEE—Lincoin Equipment 
With Lincoln Centro-Matic Systems of lubrication, all . . aoe. -% Service—Division 119? 
ridgeport 5-8 war 
: ee ” , “ally ee © NEW YORK—Lincoln Lubricating 
bearing points are lubricated automatically from a central a CHICAGO —Lincoin Engi- Ricibacs, foc.o-tockainas 7000 
source and groupings of similar machines are lubricated cians ®@ OAKLAND—Lincoln Engineering 
° ° ° c f Calif. —H te 6130 
simultaneously as part of one standard system of lubrication— @ CLEVELAND—Lincoln Lubricating sree ai 
. . x : ® Systems, Inc.—Express 4334 © PHILADELPHIA—Lincoin Engi- 
insuring continuous, dependable machine performance, high © DETROIT—Lincoin Engineering neering Co.—Locust 4-3877 
. . sou . > Co.—Madison 3484 ®@ PITTSBURGH—Lincoln Engineerin 
ym rate, sroved product quality... free of costly 9 9 
productic n rate, impr ed P d rq y ee costly Sianeli tienen titties cn Rcciees eke 
repairs and downtime, excessive indirect labor and power con- ng Systems, Inc.—Orange 3-3188 © PORTLAND—Pioneer Equipment 
: : ; ; © FORT WORTH—Fritz Keller—7-7211 —Lancaster 0488 
sumption. Because adequate lubrication is so essential to lower sas i pane onsi 
operating costs, more and more machinery manufacturers are Send for this FREE bulletin! 
installing Lincoln Centro-Matic Lubricating Systems on the Your distributor will be glad to give you complete 
machines they are building. These Lincoln Systems insure information or contact the Lincoln Sales and Service 
precise application of clean lubricant with ease and speed and Office nearest you. Illustrated Bul- 





at predetermined intervals and in predetermined quantities. letin — “Lincoln Centro-Matic 
They deserve the most serious consideration of the designing Systems for Mass Lubrication” 
engineer responsible for modern day machine tool efficiency. will be sent upon request. 


®@ Apply the right lubricant @ In the right quantity @ At the right time 








Bullneck Surface Check 


Grease Fitting the 
modern fitting with &, 


the bail in the top. 


Builders of complete Lubrication ‘Systems Fal eiiquatier ot e dontery 
LINCOLN ENGINEERING COMPANY °¢ 5737 NATURAL BRIDGE AVE. ¢ ST. LOUIS 20, MO. 
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Phosphor Bronze 
is 
BRIGHT ANNEALED 


The Elephant Brand Phosphor Bronze in your product has 
had every benefit of modern processing methods. Not the 
least of these is the radiant fired, controlled atmosphere, 
bright annealing furnaces which contribute measurably to 
the flawless surface and high performance standards of 
Elephant Bronze. 


Bright annealing, by eliminating the conventional pickling, 
rinsing and drying, eliminates the possibility of dirt and 
scale inclusions. It is another guarantee of the clean, uniform 
product which is yours when you order Elephant Brand 
Phosphor Bronze. 


There is a copy of ELEPHANT BRAND TECHNICAL DATA 
available for you. Write for it — today. 


PHOSPHOR BRONZE CORPORATION 


2202 Washington Avenue Philadelphia 46, Pennsylvania 


Specify ELEPHANT Brand PHOSPHOR BRONZE 
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LAS; ROTARY GAST MANUFACTURING CORP, 139 Hinkley St., Benton Harbor, Mich. 





Gast’s new booklet... 


packed with ideas for Product Designers 


If you design machinery—or have a part in product development 
—you'll find this booklet a useful idea-source. It shows 26 examples 
of how air was put to work to solve product-function problems. And 
the actual problems solved range from feeding light materials into 
automatic machinery to simulating manifold vacuum conditions for 


testing automobile heaters. 


In short, you'll find data on the use of air for all sorts of common 
and uncommon applications. 

We believe it's a booklet you'll want to read through—and keep 
handy. For sooner or later, “Air may be your Answer’ on one of 


your product design problems. 


Write on your letterhead for a copy of “Application Ideas”. 







(TO ONE H.P.) (TO 30 185.) (TO 28 INCHES) 


easier, faster ~ 





you'll find ir | 


4 


{ if you eee . ue i 





enn 





When you need specitic information on ma- 
terials, finishes or parts, reach for your 
Sweet's File for Product Designers (the 
big orange file). It contains 169 manufac- 
turers’ catalogs full of useful information 
on thousands of products . . . from ab- 
sorbers—shock, to zinc. Cross indexing 
speeds findings. 

If Sweet's File for Product Designers is 
not available in your office, make request 
immediately for application form. Files are 
distributed FREE to qualified organiza- 
tions and individuals 


Qweets 


CATALOG SERVICE 
for easier, faster selection of products 
119 W. 40th ST., NEW YORK 18, N.Y. 
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THESE BOLTS 
ARE SOMETHING 


SPECIAL... 











Down time is costly. Earth-moving equip- 


ment, tractors and other heavy machinery 
need bolts that can resist extremely severe stress, 


shear and impact without wear or breakage. 


— 


“National” makes special bolts for such rugged 
service from high carbon or alloy steel, specially 
heat-treated. 

These bolts can really stand the gaff. 

Exceptional experience and facilities in cold 


heading enable us to offer unusual service on all 





types of “specials” that can be made by the upset 
process. We are often able to effect substantial 
| savings. 


Please send us your inquiry. 


THE NATIONAL SCREW & MFG. CO. 
Cleveland 4, Ohio 





PACIFIC COAST: NATIONAL SCREW & MFG. CO. OF CAL, 
3421 S. Garfield Ave., Los Angeles 22, Cal, 


i, PE a P “National” Products Include 
fire Rte “ “HODELL CHAINS- -- CHESTER HOISTS 
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with POSITIVE 

Jase MECHANICAL 

Be ye iT)  \INTERLOCK 
v4 


LECT eee 


I 


for Multiple Circuit . 
Controlling and 
Switching 


You'll get simple, safe, positive operation in multiple 
circuit controlling and switching with Power Equipment 
Push Keys. Developed for a wide range of communica- a 
tions applications, they're designed around a_ fool- 
proof mechanical interlock which effectively prevents 
dual operation. By a patented system of cams, it is 
impossible for two keys of any one strip to be in de- 
pressed position at the same time. One key is auto- 
matically disengaged before a second key can be 
locked into place or make its contacts. Simple, compact, 
self-restoring. Provides faster, more convenient switching. 
Eliminates patching cords and cord maintenance. Equipped 
with separable connectors for easy plug-in type assembly, 
and colored plastic buttons for quick circuit and equip- 
ment identification. Write today for complete information 


and application data. 





POWER EQUIPMENT 


= : 
Specialists in Controlled 
Rectifiers Since 1935 
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Climax Molybdenum Company 


DESIGN 
as it affects 
metallurgy 


Production of efficient 
machine parts at low cost 
requires the correlation of 
three fundamental factors, 
Design, Material and 
Treatment. 


To assist designers we have 
prepared a 100 pp book 
“Three Keys to Satisfac- 
tion” in which the bearing 
of each factor on produc- 
tion of machine parts is 
discussed. The conclusion 
is drawn that, of the three, 
Design is the most impor- 


tant factor. 


Copies of this most useful 
book will be sent, on appli- 
cation, free to designers 


and engineers. 


500 Fifth Avenue 
New York City 





Please send your 
FREE BOOKLET 
3 KEYS TO SATISFACTION 


EEE eee AE. 
Position: Pe, . . FZ 
Company... Gee Se &..--de 


Address... 
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the customer 


SPECIFIED trouble! 





His order specified commercially produced 
phosphor bronze for the electric coupler plugs 
illustrated. Result: Non-uniform “‘spring-out”’ or 
collapse of segments caused loss of positive 
contact—and car-to-car circuit failure tied up an 
entire metropolitan transportation system! 

Provided with the case history of these delinquent 
connectors, Riverside overcame the difficulty, 
without changing the alloy specifications, by 
developing a special process that eliminated the prime 
cause of the trouble . . . unequal stresses in the cold 
rolled stock. The process developed has been helpful 
many times since in furnishing exactly what is 
needed for extremely critical applications. 

Riverside specializes in specialties. 


By delicate adjustments and variations in formulations 
and processes, we add versatility to an alloy valued 
for its extreme toughness, high elasticity, resistance to 
corrosion, abrasion and fatigue. Ir Riverside Nickel 
Silver and Beryllium Copper as well, certain properties 
are accentuated to meet specific requirements. 


So when you order Riverside Phosphor Bronze, Nickel 
Silver or Beryllium Copper, give us the case history of 
your product or problem. When we know the facts in 
full, our half-century of experience with non-ferrous 
alloys may enable us to suggest a change in alloying 
elements, a modification in grain structure, a 
variation in reduction, annealing or forming methods 
that will eliminate trouble and give you better, 
longer-lived products. 

For more information about Riverside alloys, 

write today. Ask for copies of our three catalogs. 


——— JAINSIDE RIVERSIDE ... 


Everybody talks about ‘Quality’ but few seem able to define it. At 
Riverside, it’s the direct result of choosing the finest materials— | 








seeking continually for better ways of combining and using them 
and treating every customer's problem as an individual chal- 
lenge. This is why Riverside successfully satisfies the needs of so 
many different people for so many different kinds of alloya, 


a a - —d 


RIVERSIDE MAKES A FULL RANGE OF STANDARD (AND SOME SPECIAL) NICKEL SILVER AND PHOSPHOR BRONZE ALLOYS 


THE RIVERSIDE METAL COMPANY 


RIVERSIDE, NEW JERSEY 


NEWARK, N. J., CHICAGO, HARTFORD, CLEVELAND 


PHOSPHOR BRONZE. 
NICKEL SILVER 
BERYLLIUM COPPER 
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with machine cycle. The oddi- ‘= ? i The Precision Boring Machine shown to left 
then of twe interchangeable sets . Aa above (Ex-Cell-O Style 112-C) bores piston 
of lower work centers and locat- ya 7” 4wrist pin holes at a rate of 211 pieces per 
ing pins adapts the fixture for i ; hour, holding a tolerance of .0003” on the 
the whole group of pistons. ‘ bore diameter, and providing a fine surface 
finish. The high production fixture accom- 
modates a wide variety of similar pistons. 
Ex-Cell-O machines like this are also widely 


used for precision turning, facing and groov- 
ing operations. If your production involves 
ee og parts like this, call your local Ex-Cell-O repre- 
sentative, or write Ex-Cell-O in Detroit today! 


CORPORATION 


> 


DETROIT 32, MICHIG. 


Special Multiple Way-Type Precision Boring Machines © Special Multiple Precision Drilling Machines © Precision Boring, Turning, and Facing Machines and 
Fixtures © Precision Cylinder Boring Machines © Precision Thread Grinding Machines © Precision Lapping Machines © Precision Broach Sharpening 
Machines © Other Special Purpose Machines * Tool Grinders * Continental Cutting Tools * Broaches and Broach Fixtures * Counterbore Sets * Grinding Spindles 
Hydraulic Power Units * Drill Jig Bushings * R.R. Pins and Bushings * Fuel Injection Equipment * Dairy Equipment © Aircraft and Miscellaneous Production Parts 
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ACCURACY STRENGTH 


What Challies i. you 


look for in Non-Ferrous 


BEARINGS ana CASTINGS? 


You want ALL FOUR, of course . . . and you get ALL FOUR 
qualities plus better performance and greater long-range 
economy when you specify N-B-M Bearings and Castings. 


WEAR RESISTANCE 


—$—_——$_— 








SHOCK RESISTANCE 


The bearings and castings shown above are typical results of these com- 
plete—and modern—facilities that you'll find at National Bearing Division: 





Research — Production — 


American Brake Shoe’s extensive research labs, 





From precision molding to final machining, 
containing the latest in testing equipment, are N-B-M has the latest manufacturing techniques 
always at the disposal of N-B-M for all types of 


that assure you of products with maximum 
research on customers’ problems. 


strength, precision, wear-resistance and density. 


Engineering — Quality Control— 
The N-B-M Engineering staff is fully qualified 
to work either for or with you in solving 
problems of stress, alloy or over-all design of 
bearings and castings. 


Modern X-Ray, Photomicrographing equip- 
ment, and other latest testing devices provide 
a surety for you of castings that meet and often 
exceed your specifications. 


Yes, if qualities that insure longer, more economical service are important 


: for the Bearings and Castings used in your plant or product, call in your 
nearest N-B-M Representative. He will be glad to give you specific informa- 
tion on how this complete N-B-M service can be applied to your problems. 











} NATIONAL BEARING DIVISION 

) 4930 Manchester Avenue « St. Louis 10, Mo. 

; PLANTS IN: ST. LOUIS, MO. « MEADVILLE, PA. ¢ NILES, OHIO « PORTSMOUTH, VA. © ST. PAUL, MINN. ¢ CHICAGO, ILL. 
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Knowing the importance of efficient, 
dependable motor operation in win- 
ning product leadership, more and 
more design engineers are specify- i ec eee 
ing Lamb Electric Motors. cially designed for food-mixers 


ond sewing machines. 









Specially engineered for each prod- 
uct or device, Lamb Electric Motors 
provide the exact mechanical and 
electrical requirements for a specific 


Intermittent high torque motor application. 

with low weight factor is adapt 

able to many general applica- ’ ° . 

tions. ‘ Our 34 years’ experience in motor 


engineering frequently enables us to 
make product design suggestions 
which reduce product weight, pro- 
vide compactness, improve perform- t 
ance, and lower cost. 





a ‘ 
THE LAMB ELECTRIC COMPANY 
KENT, OHIO 
This smoll, urdy motor can be 
readily adapted to a wide range 
Light-weight universal motor with of industrial applications. 


efficient spur gear speed reducer 
for many types of portable 
equipment 


Universol motor with shoft 
ried on double row boll bear 
gs; developed for use as @ 
high-speed grinder 
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WHEN MERGENTHALER INVENTED 


lf THE LINOTYPE MACHINE 


Pe, Or CIr~w 


WAS MAKING INDIVIDUALIZED 
EQUIPMENT PARTS 














Vacuum vessel made of steel. 
Anchor type agitator. Hollow shaft 
with thermometer tube extending to 
bottom. Diameter 12”, overall 
height 18”. 


If you are an equipment manufacturer, KOVEN’S vast experience in 
the fabrication of individualized equipment parts can help you. Because 
KOVEN engineers and craftsmen have specialized in serving the re- 
quirements of leading builders of equipment for over 68 years, they 
have: developed efficient, economical methods that enable them to turn 
out a part or parts of the finished product you require in less time and 
often at a lower cost than they could be made in your own plant. Call 
or write today for a consultation with one of our representatives—no 
obligation. Our two modern plants are equipped with machine, weld- 
ing, plate and sheet metal, galvanizing and painting shops. X-ray 
inspection insures quality control. 





L. O. KOVEN & BRO., Inc., 154 Ogden Ave., Jersey City 7, N. J. ana 
lants 
Jersey City, NJ Dover, N. J. 


KOVEN FOR INDIVIDUALIZED EQUIPMENT PARTS SINCE 188! 
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NEW TEST-TANK 
SAVES 50% AND 
INCREASES MARKET 








vee RAYTHEON 


New Principle 
How an entire industry profits | 


TYPE 230-FRAME MOTORS _ Solper designe an ate are | 
HERE ARE THE FACTS 





cost, lighter weight, smart appear- 
ten advantages that increase demand 
Type 235, 1/200 H.-P. at 3000 rpm contin- 


ance and greater convenience among 
Here is a typical sample of the versatile 
uous duty without fan cooling, 5s” iron lam- 


and profitable Stolper service to a wide 


t tacki 13,” f variety of manufacturers sheet metal 
ination stacking, 2s square trame stator parts and assemblies, specially designed, 
core. With fan cooling it will deliver 1/150 or fabricated exclusively to customers 


cifications. Stolper adds complete de 
and fabricating facilities to your 


H.P. at 3200 rpm. 














Type 239, 1 125 H.P. at 3000 rpm contin- Be eee? ee ~ 
seneee date without fen conting. 114" le Every sales outlet for outboard motors 
y nay Seer COMES Ss iron lam- needs a test-tank for demonstration and 
ination stacking, 248’° square frame stator motor adjustment. Cost of previous de- 
, 2 : : Raytheon 230 De Luxe Model ovided either by manufacturers 
core. With fan cooling it will deliver 1/50 With die-cast bearing brackets ic oe “odieanaie” take ab- 
H.P. at 3200 rpm. the entire profits from two to 
: four outboard motors. The above design, 
As shown on the performance curve illustrated below, the efficiency skillfully engineered, costs less than the 
of Raytheon “230"-Frame motors is almost double the value ordinar- srofit from a single outboard motor. 
Have you a Sheet Metal Problem? 
ly obtained in shaded 2-pole motors of this size St won bane, Mente Whek Os dee Seen 
The “230” is made in two your requirements for confidential analy- 
P } t > » > -_ 
| v 6 PERFORMANCE RVE FOR sis by Stolper Sheet Metal engineers 
a RAYTHEON TYPE 2 HADE -| types: De Luxe Model, with or send blueprints, specifications (and 
ay 2 N TION MOTOR FOR r die-cast bearing brackets, your volume forecast, if available) for 
- « T 4 quotations 
22 me ~¢ , alance £ ; : ~ 
2 ; dynamically balanced, for Get this (ABE Geek. Stolper is Americe’s 
20, ae phonographs, wire and tape f st contract fabricator of sheet 
” put yN recorders, sound projectors metal . . serving the leaders in the 
18 3600 wre recorders, sound projec ' nation’s metal working industry. You'll 
et — ; . P , on. want th " Lnclelet ’ ; 
16 32.00 oe eT and other high quality ap want this FREE booklet, “STOLPER, 
iat a 1 licat ‘ Sheet Metal Department’. USE 
4 280d A xe 1, | P —— THE COUPON 
i le Economy Model, with brass 
i2 2400 4 / = 





« < strap bez brackets, for : . 

Cy strap bearing brackets, for 

@ 2000) wy Ae 5 a) 
{AF Lr desk fans, toys, electric heat- S 














& 1600}——._ it Fd 4 
ames er fans, projector cooling dl 
= / | 3 ar: es 
a / | blowers, slide projectors and 3206 W. Fond du Loc Ave., Milwaukee 10, Wis. 
a. Ae | -_——-  }2~— similar uses. Custom-built tanks, Housings, Enclosures 
qoul— 4+— | Ca ets, Hoods, Guards, Fenders . . and 
2 400 PSS el |. Bulletin 1000 gives ther Sheet Metal Parts and Assemblies, 
a le aT lo complete data and illustrations. Be | 
4 6 ¢ #6 © 2B 14 6 18 20 , t | STOLPER STEEL PRODUCTS CoRP. ! 
KiS-6540 121447 uu2. TORQUE (QUNCE- INCHES) ie cemtay Ter your ongy i Department P-4, Milwaukee 10, Wis i 
H ise Se a FREE py of booklet — ; 
' “STOLPER, Your Sheet Metal Department’, 4 
RUSSELL ELECTRIC COMPANY 
' ERE ee eT eT Ee ee te oo 8 
Subsidiary of Raytheon Mfg. Co. . H 
§ IEE RGR. 5 .is2intscaenusannvaswnaseecbansen ; 
4501 So. Western Bivd. Chicago 9, Illinois ' = \ 
f Q@ Addiess.......cccccccccccccccccccscccccscns 
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Hoppers Polystyrene O 


FOR THE BEST COMBINATION OF 


INSTRUMENT CASE 


Molded of Koppers Polysty- 
rene because of its excellent 
electrical properties and low 
cost. Made by Industrial 
Devices, Inc., Edgewater, N. J. 


PYROMETER CASE 


Molded of Koppers Polysty- 
rene 8 to obtain extra heat 
resistance, add crystal clarity 
combined with good dimen- 
sional stability to assure a 
close-fitting cover. Molded by 
Majestic Molding Co., Elyria, 
Ohio, for Assembly Products 
Inc., Chagrin Falls, Ohio 


PLATE SEPARATORS 


Used to separate the positive 
and negative plates of 
“NICAD” Alkaline storage 
batteries. Extruded Koppers 
Polystyrene 8 was used for its 
high resistance to chemical 
deterioration, extra heat re- 
sistance, plus its high electri- 
cal insulating properties. Sup- 
plied by R. E. Hartung Co., 
Inc., New York City for 
Nickel-Cadmium Battery Co., 
Easthampton, Mass. 


Koppers onload, Plastics ae 


*“POLYSTYRE ME 
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ELECTRICAL, THERMAL 
AND CHEMICAL PROPERTIES 


@ Compare these properties of Koppers Polystyrene 
8 with those of other rigid plastics and other polysty- 
renes. You'll find Koppers Polystyrene 8 offers the 
best-cambination of properties for many electrical and 
mechanical applications. 

ELECTRICAL PROPERTIES. Koppers Polystyrene 8 is 
unsurpassed, with the highest dielectric strength and 
the lowest power factor. 

THERMAL PROPERTIES. Koppers Polystyrene 8 is 
among the highest in heat distortion temperature of 
all commercially available polystyrenes— minimum 
200° F. under the A.S.T.M. Test D 648-45T. Polysty- 
renes, as a class, have the lowest thermal conductivity 
of the common plastic molding materials. 

CHEMICAL PROPERTIES. Polystyrenes rate first in re- 
sistance to water and all concentrations of acids and 
alkalies. 

This combination of properties —excellent electrical 
characteristics, improved heat resistance and superior 
chemical properties mz akes Koppe rs Poly styrene 8 first 
choice for numerous electrical applications including 
television insulators, instruments, meters, battery 
cases and many parts of appliances. 

Add to this an unlimited choice of colors plus a faster 
molding cycle and low price and you can see why Kop- 
pers Polystyrene 8 is rapidly becoming the most widely 
used plastic molding material. 


KOPPERS COMPANY, INC. 
KOPPERS BUILDING, PITTSBURGH 19, PA. 
Chemical Division 


Regional offices in New York, Chicago and San Francisco 


SEND FOR NEW BOOKLET 


r 
| 
j| Koppers Comy 
a | Chemical Division Det: PEs 
| Pittsburgh 19, P 
KOPPERS Please send me your new booklet on Kop 
w | pers Plastics 


| 
j Name 


I Company 


} 


His ces cee eee auto en ies cee er ee es aw al 


“ETHYL CELLULOSE “CELLULOSE ACETATE 
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ALLIS-CHALMERS saw mill carriage unit with 
Maxitorg Floating Disc Clutch installation 


keeps Good Company 


The Maxitorg No. 27 10 H.P. double dry clutch 
(23%4"” bore) performs a vitally important job in this 
Allis-Chalmers band head rig in the new mill of 
Willamette National Lumber Co., Foster, Oregon. 

Working large logs (to 35,000 Ibs.) requires over- 
coming of considerable static friction in starting the log 
advance to set position. Then, the skilled operator must 
sense and feel decreasing changes in force in a few 
seconds as he holds the clutch lever. The Maxitorq, with 
non-locking levers, provides the sensitive and protective 
release so necessary. 


Capac:ties to 15 H.P. at 100 R.P.M.... 
single or double, wet or dry. Clutch 


Maxitorg was selected by Allis-Chalmers when 


shipped completely assembled ready to slip other units proved unsatisfactory...and naturally we are 

haft. Al i i d t-off . ee ” ~ ° 
ee ee eee ee proud to be in such “good company.” Can we help you? 
coupling types. d 





Send for Catalog No. PE5 

















THE CARLYLE JOHNSON MACHINE COMPANY 
MANCHESTER + CONNECTICUT 


399 
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neered oll-pro- 
tecting “rock. 
ing bearing” 
Boutin: 
sate for misell 
because 


hes same exis as 


spline feces! 


i - . 
sf a ee 

‘ oe : \ 
on REFINERIES insist on Fast's Couplings to keep their vital . 3 vier 
machinery running, because they know Fast’s virtually a = : A 

imi ail shutd 2? ) | 





dve to coupling failure! This Coupling 
has been in service since 1931. 


HEAVY INDUSTRIES specify Fast’s Couplings because they 


compensate for shaft misalignment and have no perishable 
Parts of any kind to fail! 


FAST'S COUPLINGS COMPENSATE 
OUR production figures go up and stay up when your vital oe ee Se 
equipment is protected with Fast’s Couplings, because Fast’s The floating sleeve takes a neutral position. 
virtually eliminate all shutdowns due to coupling failure. Fast’s use All forms of misalignment are compensated 
no perishable parts or packing rings .. . they are the original gear-type for between the lubricated faces of the 


coupling that rea//y guards load-carrying oil from moisture, abrasive splines, equally di- 
dust and grit! Fast’s have exclusive “rocking bearing”’ principle that vided between the 
gives sure metal-to-metal seal. driving and driven 
When you specify Fast’s you get years of top engineering experience, members. Theentire 
Koppers’ high standard of workmanship, and unexcelled coupling service assembly revolves 
including available parts if required by change of drive, even if your as one unit. 

Fast’s have been running for 30 years. You save money, eliminate 
bottlenecks with Fast’s on the job, because machine and motor life is 
prolonged, upkeep costs are cut, shutdown losses reduced. Find out 
about Fast’s! Use the handy coupon, or write today for free catalog. 


Address: Koppers Co., Inc., Fast’s Coupling Dept., 275 Scott Street, ae 
Baltimore 3, Maryland. 


\ FAST's 





The above 99! d diag di the 
Fast's principle. 


PERS SOROS 22H OS SSS SSS eae 


MAIL COUPON FOR FREE CATALOG! 


KOPPERS CO., INC., FAST'S COUPLING DEPT., 
275 Scott Street, Baltimore 3, Md. 
Please send me your new Fast’s Coupling catalog which contains 








>. . all the facts and specifications 
Ake wing COUPLINGS 3m a 
Company 
Address 
: ‘ 
+ City ‘ Zone State 1 
' 
Lwmwsowmwereoweece em eee eee 2 @ 2 oe eo al 
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ET SET SCREWS 





FIBRO FORGED 


“BUILT-IN” FEATURES ASSURE 
40, 





PERFECT PERFORMANCE EVERY TIME! 1") 


SCREWS 


1. METHOD — The exclusive Holo-Krome 

patented process of completely col 
forging. 

2 SOCKETS — Perfectly shaped, "° 
taper, clean and centered. 

2: HINTS — Concentr'< with body, 
maximum gripping and holding 
power. 

4. THREADS — Accurate in form, uni- 
formly clean, and guaranteed Class 
3 Thread Fit. 

5, STEEL — H-K special analysis heat- 
treated alloy. 

6. INSPECTION Each H-K Socket 

is i y inspected be- 


RESULT — GU D 
UNFAILIN RMANCE. 


H-K Distributors are always ready to 
serve YOU from their warehouse stock. 


als HOLO- ° 
S 3 
’ ° 


* 
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NEW CATALOGS AND BULLETINS 


A Reader Service To Help Keep Your Library Up-to-Date 























(1) MICRONIC FILTERS—Greer Hy- complete line of instruments for testing and CG pumps to be used with such 
° draulics Inc., 454 18th St, Brooklyn 15, fen pect » pressure, + equipment as steam turbines, boilers, and 
. ee ulletin, oS. neces. : Explains in: liquid level, force and cycles. hydraulic feed applications. 
stallation, opera giv an 
specifications for micronic filters used in (15) OWAINS | & SPROCKETS—Cullman (19) SEALING CAPS & SLEEVES—Gen- 
hydraulic systems. Whee! 1344 Altgeld St., Chicago eral Elec v.. Pittsfield, 
14, TL Carlos g As, 80 pages. Illustrates } — CDP-588, 6 pages. bes 
(2) INDUSTRIAL FURNACES—Surface and offers tec ww gt RE PH Sawa te te ate come = 
x Combustion Corp., Toledo 1, a Folder ~ F tion, packaging and electrical fields. 
SC-141, 8 pages. Describes and illustrates eee Ss with specifica jons to ald 
furnaces tt Cage = harden- m oe 20) HYDRAULIO agg ggg 
ng, temper rging, an . 16 INDUCTION MOTORS — Allis reer Hydraulics, Ina, 454 18th St. 
oe rated performances and shows parts , ers Mf Box 12, Milwaukee 1, Brooklyn 16, N. Y. Bulletin, 8 pages. Gives 
ock. Wis. “Buitetia bt 6166144, Gives information on performance » operation, ap- 
characteristics 
(3) FOUR-WAY VALVES—Vickers, Inc. ae ee is and construc: of seven standard size hydraulic cylinders 
Oakman Blvd., Detroit 32, ‘Mich. tion motors. for storing fluid energy. 
Bulletin it Deges.” Shows De datares 21) INDUSTRIAL TIRES—General Tir 
an ration 0} es solenoid con- 'e 
trolled valves for oll hydraulic circuits Oe Oe ee eee te a Robert. & Rubber Company, Industrial Tire Divi; 
with installation drawings and specifica- Cinnati Metalcrafts, Inc. 34th & Robert: sion, Akron, Ohio.’ Catalog, Form 3357, 
tions to aid in selection. son Ave., Cincinnati 9, Ohio. Bulletin, 12 15 . Dlustrated brochu > 
oe whe ge a picture eae ee lection, of Wife bese Fim pneumatic and 
(4) PERMANENT MAGN — General men Producting vario truc- 80) res. Specifications for selection of 
Electric Con Chemical Div. Pittateld, tural parts to house machine members. Tums, Wheels Gnd qaster oo, as well as 
Mass. Catalog CDM-2A, 28 pages. In- ie two types of tires are given. 
rves and prop- (18) TURBO + Coffin, Jr. 
srey calten that’ Gaenike Taser shaped Co., 326 S. Dean pinglewood, nN. J. (22) FLEXIBLE SHAFTING — Elliott 
permanent magnets for various industrial Bulletin 8, 4 ~~ Ws bes types CC Mfg. Co., 350 State St., Binghamton, N. Y. 
applications. 
(3) RESEARCH PAPER — Bilverstein- 
Finsof, Inc. 1120 Wiston Ave. Chicago 22, HOW TO ORDER — Two post cards are printed here. On each is room for you 
tion on the colorimetric “de Getermination a to request four pieces of literature. If you are requesting four pieces or less, please 
n nc-' . . 
use only the bottom card, For five to eight pieces use both cards. 
j (6) poy! ht ELS — Sagina 
ages. oe g tire, 8. ei. and whee. ae 5 : 5 2 5 ° : * 
| a for pneumatic wheels and casters Write in circle number of item > Write in circle number of item 
used on industrial machinery. | describing one catalog wanted describing one catalog wanted > 
(7) mee og a CONTROLS N 
—Automatic Switch 1 Lakeside { lame. Ii sccissccnsntiarssnssiiistintiabicitesiiiniiaaseaeneemmaiiaiiian 
Ave., Orange, tg Mh 16 pages. 
Contains descriptions, and _iljustrations 1 Company......... ; CIR i iciceiccciccsssseserneecteronignanioarndaaieel 
pone ye ches along wi tran th a and —— 
control sw es 10) iscuss: 
ratings and 4 y By ctors, relays | EE ce enn ee TT : IIIs ckicoxc sess bance aladcceadieaeaiaiaiaciana 
and specialized controls. 
sacebadcaiids salted dees sobisicdescialsdebachi ERs ics ee 
(8) SPEED REDUCERS — Farrel-Bir- | 


PRODUCT ENGINEERING, New York. 5-49 
Not good after July 1, 1949 


a? Co., Inc., 344 —— St., Buffalo 
Y. Bulletin 449, 40 Describes 

Epspedianen geared reducers and t 

= tables of service factors, character 

of load, bp ratings, overhung load capaci- | 


PRODUCT ENGINEERING, New York. “5-49 
Not good ofter July 1, 1949 





ties Gal Geena. Write in circle number of item Write in circle number of item 


describing one catalog wanted describing one catalog wanted 
S 4 ork. ag whide ote. 
Elston Ave., Chicago 22, Ill 
yy 347 44 ‘Presents a discus- 
sion on designing for oll ay and illus- 
trates and gives ey for 12 dif- 
ferent types of oil design. 


jn TENITE SPECIFICATIONS — —_ 
Eastman 

Catalog, 42 pages. ves results of tests 

onto oo SS ee PRODUCT ENGINEERING, New York. 5-49 PRODUCT ENGINEERING, New York, 5-49 

an to show physical and chemical Not good efter July 1, 1949 Not good after July 1, 1949 

properties. 


























— —_—"nese eee ee ae ae oe 
Steel Corp. Wire Rope. al « pittsburgh 

teel Co: re ies, uw 
Pa. Handboo! 6 pages. Colorfully 
amie } on the operation, se- 
pr page construction, recommendations for 
standardized fittings used with all 

rope rh 


(12) TESTING MACHINES FOR PLASB- 

TICS—Tinius Olsen Testing Machine Co., 

1084 Easton Rd., Willow Grove, Pa. Bulle- 
pages. Shows 


re_-_ = + 


aie om 
1 asta | 
1 HERE | 





te am ae 
lustrate designs of machines for testing 
the physical properties of plastics. 


(13) CHEMICAL RESISTANT COAT- 
INGS—Carboline Co., 7603 Forsyth Blvd., 
St. Louis 6, 2" Bulletin a pages. 
Describes cements and coatings to tect 

metals against various “acide. alkalis and 
solvents. 
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New York 18, N.Y. 


(14) INSTRUMENT GUIDE—Taylor In 
strument Co., Rochester 1, N. Y. ulletin 
98170, 16 pages. Presents information on 
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Catalog 49, 16 pages. Buplaine construc- 
tion details and ribes ration of 
different cess of flexible shaftin ng for such 
uses as power takeoffs and remote con- 
trol of valves. 


(23) ELECTRO-GALVANIZING — Repub- 
be Steel Corp., 3100 E. 45th Se. My ~ 
$ $. Cake. Bu etin, ADV- ee : ae B . 
orma ph — See aintin 
of e eotro-aincpia shests Ing 


and uses 
ng on TE, ne ane ory metals lou 


(24) CONTACT RIVETS — Gibson Elec- 
tric Co., 8350 Frankstown Ave., Paehers® 
s3 hy Catalog C-12, . Included 
a description of the electrical contact 
materiais in which rivets are furnished, 
well as sizes of flat, crowned and 
pointed heads available. 


(25) CENTRIFUGAL PUMPS — Byron 
Jackson Co., Pump Div., Terminal Annex 
Box 2017, Los Anguee 64, Cal. Bulletin 
48-4000, 16 pag wy fe rar on 
centrifugal p— ~ with 2 6 or 8 stages 
that have capacities for 106 to 4,000 gal- 
lons per minute. 


9°) STEEL MAKING—Inland Steel Co., 
8 S. Dearborn St, Chicago 3, Il. Book- 
ict, 64 pea. A Well illustrated story of 
ing of steel, with sections on gal- 
vanizing, quality control and 
special purpose steels. 


(27) WELDING STAINLESS STEEL — 
The Lincoln Electric Co., Cleveland 1, 


Ohio. Bulletin 463, 8 pages. Gives applica- 
tions, procedures and properties of de- 
a metal used for welding stainless 
8 


28) AIR CONTROL VALV8 — Hannifin 

1101 8. a Ave., Chicago 24, 
Ti ‘Bulletin’ 230 pages. Shows con- 
struction, -B. -§) and uses for disk type, 
4-way, alr control valve. 


ee = TIMING DEVICES — Hansen Mfg. 
Princeton, Ind. Catalog 47, 12 
paces. ‘Gtters information on the perform- 
ance, uses and design of synchronous 
timing motors, timing ines, and the 
“Permag” d-c motors for instruments. 


go WELD STUDS—Nelson Stud Weld- 
ing Div., Morton Gregory Corp. Lorain, 
4 pages. Contains dimen- 
sions and prices of line of 60 standard 
studs designed for end welding along with 
illustration showing special purpose studs. 


(31) LOCKNUTS AND LOCKWASHERS 
—Standard Locknut & Lockw 


309-311 N. Capitol Ave., Indianapolis 4, 
Ind. Bulletin 27, A, Gives specifica- 
tions for locknu 
to hold ball or , -¥ bearing assemblies. 


(32) prneunTEs MANUAL—The Bris- 
tol Co., terbury 91, Conn. Bulletin 
P1238, 5 ouaen, Information on thermo- 
couples, protection tubes, and other py- 
rometer accessories. Contains tables of 
calibration data for base metal and rare 
metal thermocouples. 
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§33) GEAR MOTORS—Janette Mfg. Co., 
W. Monroe St., Chicago 6, Ill. Bro- 
) 3-200, 4 pages. Gives dimensional 
data, ratings and description of foot and 
flange mounted type U gearmotors. 


(34) SYNTHETIC RUBBER—B. F. Good- 
rich Chemical Co., 324 Rose Bidg., Cleve- 
land 15, Ohio. Brochure, 24 pages. In- 
cludes sections on compounding process, 
fabrication, physical properties and uses 
of Hycar rubber as a component in prod- 
uct designs. 


(35) INDUSTRIAL CASTERS — Albion 
Industries Inc., Albion, Mich. Catalog, 32 
pages. Shows design and specifications of 
casters with rubber, plastic and semi-steel 
wheels for heavy, medium and light duty. 


(36) CONTRACT FORMING—The Cyril 
Bath Co., Metal Form Div., E. 70th & 
a: Ave., Cleveland 8, Ohio. Bro- 

ure, 12 pages. Shows methods, produc- 
9 facilities and typical parts ‘made by 
stretch and compress forming in lots fross 
100 to 100,000 pieces. 


(37) SOLDER MANUAL—Kester Solder 
Co., 4201 Wrightwood Ave., Chicago 39, 
Il. Booklet, 26 pages. Devoted to an 
analysis of properties and a of 
soft solder alloys and soldering fluxes. 


38) WORM GEAR SPEED REDUCER— 

he a Worm & Gear Co., 3293 

7. = St., Cleveland 4, Ohio. Bulletin, 

ribes six typical applications 

in” which Speedaire reducers have saved 
in space, weight and cost. 


(39) MOTOR STARTERS — Allis-Chal- 
mers Mfg. Co., S. 70th St, Milwaukee, 
Wis. Bulietin 14B7132, 12 pages. De- 
scribes construction details and uses of 
line of a-c full voltage starters to meet 
requirements of any type of motor drive. 


(40) HYDRAULIC CYLINDERS — Gero- 
tor May Corp., Baltimore 3, Md. Catalog 
section 103, 18 pages. Presents informa- 
tion on all standard cylinders with dia- 
grams and guides to aid in circuit layout. 


(41) INSULATION TESTERS—James G. 
Biddle Co., 1316 Arch St., Philadelphia 7, 
Pa. Bulletin 21-20-32, 24 pages. By means 
of illustrations, charts and diagrams, bul- 
letin explains operation, construction and 
uses of “Megger” instruments for testing 
electrical equipment. 


(42) CORROSIVE RESISTANT LINING 
—Metalweld Inc., 26th Hunter Park 
Ave., Philadelphia 29, Pa. Folder, 4 pages. 
Discusses app ication’ and corrosion resist- 
ance of synthetic elastic material, Koro- 
seal, for lining of chemical, acid and 
plating tan 


(43) DECAL NAME PLATES — The 
Meyercord Co., 5323 W. Lake St., Chicago 
44, Il. Catalog, 18 pages. Gives informa- 
tion about selection of decal type for such 
applications as dial and gage markings, 
inspection data and operating instructions. 


(44) SYNCHRONOUS GENERATORS — 
Elliott Co., Electric Power Dept., Ridgway, 
Pa. Bulletin PB 2400-1, 4 pages. Devoted 
to explanation of construction details and 
mechanical modifications of newly de- 
signed generators. 


(45) ELECTRONIC RECORDERS — 
Bailey Meter Co., 1050 Ivanhoe Rd., Cleve- 
land 10, Ohio. Bulletin 231-A, 12 pages. 
Describes and shows pictures and circuit 
diagrams of recorders for measuring tem- 
perature, pressure, fluid flow, liquid level, 
speed, and smoke density. 


(46) METAL PUNCHING — . = 
Wales-Strippet Corp., 345 Payn 

orth Tonawanda, b Catalog "Bt “31 
DP Shows design details of punch 
units which can produce innumerable 
—— patterns in sheet steel up to % in. 


(47) TACHOMETERS — Metron Instru- 
ment Co., 432 Lincoln St., Denver 9, Col., 
Bulletin 104, 4 pages. Explains operation 
of several tachometers, gives ratings, and 
shows a basic electric circuit diagram. 


(48) ay eg oy MATERIALS — The 
Celotex Corp., 120 8. La Salle St., Chicago 
3, Ill. an Ma file, 29 pages. Folder 
contains information bulletins which de- 
scribe and illustrate various kinds of 
materials for insulating a product against 
sound, heat, cold and other undesirable 
atmospheric conditions. 
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* communication set simplifies molding 
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Cellulose Acetate transmits long life, low cost to intercom sets 


Versatile cellulose acetate offers many 
product advantages to the designer of 
office equipment. Here, a design for a 
one-piece housing for an office inter- 


and assembly; when in use provides 
easy access for adjustments and 
repairs. Acetate’s rich color and 
lustrous, durable finish provide an 
attractive unit that will blend well 
with modern office furnishings. 

When toughness and impact strength 
really count . . . when color and styling 
spell increased sales . . . conSider, 
cellulose acetate—the low-cost, qua iy —— 
plastic. Our technical staff stands 
ready to help with your design and 
material problems. 





HERCULES POWDER COMPANY " : Suggested design for intercom- 

‘ j \ munication set, with one-piece molded 
housing, by Carl Sundberg, 
Sundberg & Ferar, Detroit, Mich. 


904 Market Street, Wilmington 99, Del. 
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call for Karp! 


If your product is enclosed in any type of sheet metal cabinet or housing, we invite you to 
take advantage of our 24 years of experience in sheet metal fabrication. 

Manufacturers of mechanical and electrical equipment of all kinds find that it pays to 
put their cabinet or housing specifications in our hands. While all our work is custom-built, 
our superior plant facilities and modern methods make our prices competitive. 

We welcome projects of any kind—from a simple metal box to the most elaborate | 
precision enclosure. Our engineering staff can be helpful with design and material prob- 
lems. Our large accumulation of stock dies very often saves customers the expense of | 
special dies. 

All painting and finishing are done by experts in an ultra-modern. dustproof, air-filtered 
chamber. When you think of cabinets, think of Karp. 








KARP METAL PRODUCTS CO., ING. .-< 


241 63rd STREET, BROOKLYN 20, NEW YORK 


Custom Craflsmen th Sheel. Metal 
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ONLY ONE MOVING PART 





Fawick Airfiex Fawick Airflex element used on Suction Press 
Clutch or Brake Drive at Crane & Co., Inc., Dalton, Mass. 
Type CB 


The rubber-and-fabric pneumatic tube faced with 
friction shoe assemblies is the only moving part in 





this Fawick Clutch. This part naturally stays in Fawick Airflex element used on Passenger 
: as i Tire Building Machine by National Rubber 
perfect adjustment at all times—automatically Machinery Co., Columbiana, Ohio. 


compensating for wear of the friction shoes. 

Job-tested, Fawick Clutches meet the toughest 
operating conditions in many fields—petroleum, 
earth-moving, metalworking, rubber, paper, pulp 
and others. 

Write our engineering department for a recom- 
mendation of the Fawick elements 
best suited for your machines. 
Address Dept. PE. por ly edly ay la 















Releasing air through the instant-acting Fawick 
Quick Release Valve promptly and fully dis- 
engages the clutch, lets it ride completely free, 
without drag, or mechanical contact 


DISENGAGED POSITION 













ENGAGED POSITION 


Expanding under force of compressed air, 
the rubber-and-fabric tube smoothly en- 







gages the clutch with the precise degree 
of grip required by the job. 
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SPECIFY 
alliance motors 


for 
MODEL B 


Small Load Jobs! 4-pole shaded pole 


motor. Approx. 1/30 % 





Fans Toys 1550 r.p.m. 
Business Machines Vending Machines 

Controls Radio & television 

Heating Appliances tuning 

Turntables Other appliances 


Mass production of small motors for mass 
markets at low cost—that's the job at Alliance! 
Alliance motors rated from less than 1/400 
h.p. on up to 1/25 h.p. are made semi-open, 
and fully enclosed. Some are uni-directional 
and others are reversible. Motors are designed 
for both continuous and intermittent duty loads. 
Covering a wide range of standard AC volt- 
ages and frequencies, Alliance offers motors 
of varied types with operating characteristics 
to fit the specific needs of small loads. Indi- 
vidual changes in design are available where 
quantity warrants. 


Check these advantages! 

Low operating cost 

Low induced hum 

Low magnetic field 

Low first cost 

Cool running— quiet 
Flexible power range 

| Slower controlled speeds 
want available from Grant's mammoth | Long life 


stock. If not, complete facilities are available =| Write for catalog and specifications 
ALLIANCE MANUFACTURING COMPANY « ALLIANCE, CHIO 
| Export Department: 401 Breadway, New York 13, N. Y., U.S. A. 





MODELA A 





6-pole shaded pole 
motor. Approx. 1/30 h.p. 
500 to 1050 r.p.m. 





. < MODEL MS 
Chances are you'll find the gear you 


2-pole shaded pole 
motor — full load h.p. 
.0021. Full load 2800 | 


f.p.m. 








to cut all types. Deliveries made on your 
schedule. Write today for free catalog describ- 


















ing complete line. 


SENT TO YOU 
a free! 


A 46-page, flat-open- 
ing, flexible-bound 
Reference Book that 

should be in the hands | 
of every Engineer who 
specifies or uses 
Bronzes. Due to the 
cost of preparing and 
producing this useful 
book, we can only 
psend it to those who 
request it in writing on 
their business letter- 
head — or of course, 
those who fill-in and 

















Here's 


Worm, double worm, compound worm 


and spur, helical, mitre gear — Grant _ t the Book sede np ena a. | 
makes them all . . . reductions up to 3660-1 you've been waiting remember, there's over 
} 40 years’ “specialized 


- ++ most types available from stock. Write for for experience” in casting 
a - . adi Bronzes behind us. 
catalog describing each type in detail. 





American Manganese Bronze Co. 


Special requirements? 


oe Mmusuel and difficult 4705 Rhawn Street, Holmesburg, Philadelphia 36, Pa. 
jobs are a Grant specialty iran Please send me a copy of your latest ‘Reference Book of Bronze Casting Alleys” 
... for an estimate write 


















outlining your problem. / 4 Mr 
. - 2 . ° ° . GE ee R Firm 
167 W. SECOND STREET LW a R K S Title 
SO. BOSTON, MASS. ~ UW INC. Street City State 
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FORGINGS 
Offer So Many < 
Sure Fire Ways to — 
Obtain 


At The Point of 








Macro-etch cross-section of 
Steering Lever forging shows 
how density of grain struc- 
ture insures safety in ope,- 
ation of trucks and busses. 

























A weight reduction of 22 

per cent and a consider- 

able saving in machining 

and finishing time was 

The maker of a Disc Clutch embody- rg Py a 
utch Yoke used with an 
air-cooled gasoline 

engine. 


This Sprocket forging weighs 
18 Ibs. less than the bar 
stock formerly required to 
produce it. Maker reports 


40 per cent saving in ma- 
ing this forged steel actuating lever 


increased the rate of machining two 
and one half times by having it forged. 


chining and finishing time 





as result of forging to shape. 
. . . . 7 . o om ° *. . . * - * » 


There are thousands of instances where forgings ing time-cost. Forgings provide the strength and 
have reduced the cost of parts at the point of | toughness for unrelenting and uninterrupted per- 
assembly. Forgings provide qualities and econo- formance. The metal quality and cost-reducing 
mries that are otherwise unobtainable. Forgings a ae sn in forgings cannot be 
provide rapid assembly of complex parts by weld- dup! icated. Rechec sip i stressed part in your 
s - . . . equipment, as well as simple handles and levers, 
ing adaptability of widest range. Forgings permit : Se : 

and consult a Forging Engineer about the possi- 
bilities for reducing parts’ costs at the point of 
assembly. Only a Forging Engineer can inform 
sectional thicknesses. Forging to shape avoids you fully regarding the numerous advantages 
waste of metal and reduces machining and finish- —_ obtainable with forgings. 


reduction of dead weight because maximum 
strength and toughness are obtainable in lighter 








A REFERENCE BOOK ON 
DROP FORGING ASSOCIATION 
FORGINGS For ALL users 605 HANNA BUILDING + CLEVELAND 15, OHIO 


OF METAL PARTS 1 Booklet on “Metal Quality—How Hot Working Improves Properties 
of Metals” 
0 “Drop Forging Topics” which presents numerous end use applications 


DRO P FORGING = of forgings. 


Name 


: Topics , 
ees |} ISSUED 6 TIMES Bee | TTY 


Address 





POND ccmtecnntinnniaians 

























This 


SQW 


does a 






It's a lightweight to lift, but when it comes to 
cutting ability the portable saw shown above 
is really a “heavyweight’ 


How did they do it? Designers specified the 
obvious material for a product that had to be 
extremely light, yet sturdy and durable. This 
saw, which is operated easily by one man, was 
designed almost exclusively in magnesium die 
castings—from crankcase to carburetor parts. 
16 pounds of magnesium were used in all. The 
entire unit weighs on/y 49 pounds complete 
with 20-inch blade and chain. 


Magnesium 





Pays 


lightweight 


-“HEAVYWEIGHT’S” JOB! 





a 
WWAGNESIUM pit. CAS! ING 


... light, strong, easy to machine 


How about fabricating? Magnesium was the 
best material from this standpoint, too! It is 
readily die cast and requires a minimum of 
machining. Magnesium die castings make 
possible light, accurate parts without loss of 
rigidity. 


To lighten your product without sacrificing 
needed strength, use the metal that can do the 
job best. Use magnesium, the world’s lightest 
structural metal. You'll find that magnesium 
can pay for you, too! 


NAME 
TITLE 
FIRM 
ADDRESS 


\ i 
ae 
ee coll Write for this revealing free book "How Magnesium Pays.” It's filled with 
we actual case studies of how manufacturers of a wide range of products have 6 
: ‘i found that magnesium pays. 


Send me the study MP 49-45 “How Magnesium Pays." 


MAGNESIUM DIVISION - THE DOW CHEMICAL COMPANY - MIDLAND, MICHIGAN 
ie © © 8 FF Fe  hULhUmGL UDG 


New York © Boston + Philadelphia + Washingion + Cleveland + Detroit + Chicage + St. Lowis + Houston + Sam Framcisce + Les Angeles + Seattle » Dow Chemical of Canada, Limited, Toronto, Canada 
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. AL TYPES, SIZES, 
MATERIALS 
aud QUANTITIES 


Worms and Worm Gears, Spurs, Herringbones, Internals, 
Intermittents, Helicals, Spiral-Bevels, “‘Zerols”, ‘‘Hy- 
poids”, Non-Metallics, Racks, etc. 


Engineered gears in every sense of the word,—carefully 
designed, cut, machined and tested in one of America’s 
largest and most modernly equipped gear plants. ...A 
plant which has been producing gears for more than PP yp 


57 years. Book", and please use your Business 
Letterhead when writing for it. 


hiladelphia Gear Works. inc 


> vi , ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
i a NEW YORK «+ PITTSBURGH + CHICAGO 
‘ } IN CANADA: WILLIAM AND J. G. GREEY LIMITED, TORONTO 






Industrial Gears and Speed Reducers 
LimiTorque Valve Controls 
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THESE PARTS WERE FORGED FROM 
ENDURO STAINLESS STEEL. Golf clubs, surgical in- 


struments, milking machine parts—these area few of the countless 
products now being forged from ENDURO. When thoroughly 
heated—as stainless steel bars should be—ENDURO flows freely 
into intricate dies and produces smooth, sound forgings. Why 
not exercise the same care in selecting your stainless steel bars 
that you give to die design and forge shop practice—and your 
percentage of perfect forgings and unit costs both will be low. 





REO. U. 5, PAT. OFF. 


If you’re looking for a material to help your 
product forge ahead of competition, think FIRST 
of Republic ENDURO Stainless Steel. Here is a 
versatile material of many advantages—which 
can be forged or otherwise worked successfully by 
all modern methods. 

ENDURO can help YOU turn ideas into reality. 
Its distinctive beauty permits unusual decorative 
treatment. It has proved beyond doubt its resist- 
ance to rust, corrosion and oxidation. Its ex- 
ceptionally high strength permits weight saving 
through the use of thinner sections—without 
reduction in safety factor. It maintains this 
strength under high or low temperatures. It does 
not contaminate metallically. It is easy to clean 


V Check ALL 12 advantages: ¢ RUST AND CORROSION-RESISTANCE 
@ HEAT-RESISTANCE © HIGH MELTING POINT © LOW COEFFICIENT OF EXPANSION © 
HIGH STRENGTH @ GOOD DIMENSIONAL STABILITY © NO METALLIC CONTAMINATION 
© EASY TO CLEAN © EASY TO FABRICATE © EYE APPEAL © LONG LIFE © LOW END COST 





Credturg. ruRNS IDEAS (NT? REag/, | 
7 










IF YOU’RE THINKING ABOUT FORGING AHEAD... 


and to keep clean. And, unthought of by many 
persons, it actually costs less to use, because it 
lasts so long. Where else can you find so many 
advantages in a single material? 

ENDURO is available in many types—each with 
specific qualities which enable it to do certain 
jobs well. There is a wide variety of finishes— 
and itis produced in practically every needed form. 
Would you like further information about 
ENDURO for your files? Write us. 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division * Massillon, Ohio 


GENERAL OFFICES ee CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, New York 
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Here you see machining 

operations on Steel-Weld 

Fabricated heavy machinery parts. 

The Mahon organization offers you an unusual 

source for welded steel in any form regardless of design, 

size, or weight . . . a source with complete facilities for pro- 
ducing, magnetic inspection, stress analysis, normalizing, grit 
blasting, machining, and spray painting. Thesefacilities, backed 
by a staff of design engineering experts and highly skilled 
craftsmen, are your assurance of a better, smoother appearing 
job, embodying every advantage of Steel-Weld Fabrication. 


THE R. €. MAHON COMPANY 


DETROIT 1131, MICHIGAN 


Engineers and Fabricators of Welded Steel Machine Bases and Frames, and Many Other Welded Steel Products 
" i " : . ase wea Apeaaee : a Ere *s , 
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Farrel can supply you with precision-generated in- 
ternal gears, with either spur or single helical teeth, 
in any size up to approximately 16 feet in diameter, 
12-inch face, 1% DP. 


The “blueprint” that makes these gears possible is 
the Farrel-Sykes gear generator. This machine gen- 
erates internal gears with the same accuracy of tooth 
contour and tooth spacing that has made the contin- 
vous-tooth, herringbone Gear with a Backbone so 
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well known throughout industry. 


When you need smooth-operating, quiet and effi- 
cient internal gears, call Farrel. Full information, as 
well as engineering help, available on request. 


FARREL-BIRMINGHAM COMPANY, INC. 
344 VULCAN STREET, BUFFALO 7, N.Y. 
Plants: Ansonia and Derby, Conn., Buffalo, N. Y. 
Sales Offices: Ansonia, Buffalo, New York, Boston, Pittsburgh, 
Akron, Detroit, Chicago, Los Angeles, Tulsa, Houston 


= Foriel-Birmingham 


FB-528 
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do the darndest things! 








; % <4) 
MILK A COW. Milking machines use controlled 


vacuum and gentle fluctuations to get the milk. Most 
manufacturers use V-Belts to drive the compressor, 


WHY V-BELTS? Because they ignore the deteri- 
orating effects of dirt, dust, moisture and animal acids 
present in every barn. What's more, milking machines 
must be compact. V-Belt drives permit the use of 
shorter centers, smaller pulleys. Save weight and space. 





FLY A HELICOPTER. Aa aviation engineer has 
recently designed a helicopter that uses V-Belts to trans- 
mit the power from the engine to the rotors. 


WHY V-BELTS? Because they are one of the 
most efficient methods of transmitting power known 
They won't slip or stall. They are light, long wearing, 
easy to maintain. And they eliminate shafts, gearing 
and expensive machining. 





SHAKE NUTS FROM A TREE. Raising nuts 
is big-time business. A leading pecan grower uses a 
steel cable and an eccentric drive (V-Belt driven) to 
gently shake the ripened nuts from the trees. 


WHY V-BELTS? They absorb shock loads, with- 
stand sudden power. They have a long service life, inex- 
pensive. Operate any where with little or no maintenance. 














KEEP TOLERANCES TO + or—.OOO1. 
When machine tool makers build machines that produce 
parts held to absolute tolerances, they depend on V-Belt 
drives to transmit the power. 


WHY V-BELTS? Because V-Belts won't vibrate. 
They start and run smoothly. Absorb the shocks of 
sudden starts or overload. 





WHAT HAVE YOU DONE WITH V-BELTS? 


All of the above are drive applications design engineers 
have told us they have made using Dayton V-Belts. 
We share them with you in hopes they may help you 
in your work. We'd like, in turn, your experiences. If 
you have used V-Belts to solve an unusual problem and 
think it would help your fellow engineers, write and tell 
us. We'll be happy to publish it on this page, giving 
vou full credit, of course. 


WHAT WOULD YOU LIKE TO DO? 


V-Belts have the happy faculty of making drives more 
efficient, or cheaper, or easier to maintain. Dayton en- 
gineers are skilled in how to use them. Dayton builds 
all kinds of V-Belts, for normal drives, high speeds, 
shortest possible centers, unusual conditions of heat, 
oil or static, and the like. They are available in all sizes. 
Write us your drive problem. We'll be happy to help 
vou solve it. Address The Dayton Rubber Company, 
Dayton 1, Ohio. 


Hayton hwulbbar 


THE MARK OF TECHNICAL EXCELLENCE IN NATURAL AND SYNTHETIC RUBBER 
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THESE 8 WAYS 
WITH LAMINUM “SHIMS! 


Assembly time reduced up to 30%. 


SAV 


No precision machining, grinding, 


filing, miking. 


All adjustments made at the job by 





peeling laminations. No standby 
lathe. 


LAMINUM shims are laminated shim 
brass or steel built into a ‘solid’, unit 
structure by an exclusive process. 


No fumbling and counting loose, 
paper-thin wafers. 


Less compressible than ordinary 
one-piece or stacked shims. 





Simply p-e-e-| for your adjustments. No 
machining, filing or grinding required 
for accurate factory assembly or service 
adjustments. 


Cut to your exact specifications. 


Less than 1% rejects over the years. 


Can be fitted with babbitted lugs 


to prevent oil and pressure loss. 


No new skill required for use. 





| 


The remaining ‘solid’ shim is always 
uniform in gauge, with a hard surface 
++. Clean and smooth as glass. 


Your customer recognizes the plus 


co ~~ OH co Cw 


value of less “down time” for main- 


tenance and adjustment. 


Send today for chart illustrating 46 money-saving, time-saving 
applications, detailed specifications, sample of LAMINUM. 





7 LAMINUM (Reg. U. S. Pat. Off.) shims are solidly 
bonded laminations of .002 or .003 inch precision 
gauge brass or steel with a microscopic layer of 
metallic binder. Cut to your exact specifications. 


T[AMINU. 


aa 


PRECISION STAMPINGS 
in any quantity 
Let us quote on your difficult 
stamping jobs. Our experi- 
ence, tools and presses are 
geared for close tolerance 
production. 


alge 


SHIMS SHIM STOCK 





THE SOLID SHIM THAT OR 


ADJUSTMENT 


LAMINATED SHIM COMPANY, Inc. 
1405 Union Street 











Glenbrook, Conn. 


se 


“Oe 


STAMPINGS 





AN-COR-LOX NUTS 











When you need specific information on 
materials, finishes or parts, reach for 
your Sweet's File for Product Designers 
(the big orange file). It contains 169 
manufacturers’ catalogs full of useful 
information on thousands of products 

. from absorbers—shock, to zinc. 
Cross indexing speeds finding. 

If Sweet's File for Product Designers 
is not available in your office, make re- 
quest immediately for application form. 
Files are distributed FREE to qualified 
organizations and individuals. 


Oveets 


CATALOG Sseaevics 


for 2asier, faster selection of products 
169 W. 40th ST., NEW YORK 18, N. Y. 
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NEW... COMPACT Stainless Steel Gate Valve 
Combines Quality with 
Economy 


»¢ con- 
bonne 
Union 

\ 

struction tor 
on 

service life 
intenance 


plified mo 


At last, a compact, completely 
serviceable, stainless steel gate valve, ~ 
especially designed by Cooper Alloy engineers 

to meet the demands of the process industries for 
an ECONOMICAL corrosion 


makes no compromise with quality. 


resistant valve that 


Available in various stainless alloys, in sizes 2”, 3%” 
and 1”, this Cooper Alloy Certified valve is unusu- 
ally well suited for fixed plant installations as well 


as for use on fabricated equipment. 


COOPER ALLOY 


May, 1949 


The 
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Also Available From Le oding Stainle 


FOUNDRY CO. 


Allmetal Screw Prod. Co. 

John B. Astell & Co., Inc. 
Brown-Wales Co. 

W. A. Case & Son Mfg. Co. 

Ch ll -Boyd c Pp y 
Chicago Tube & Iron Co. 
Cleveland Tool & Supply Co. 
The Congdon & Carpenter Co. 
Ducommun Metals & Supply Co. 
Peter A. Frasse & Co., Inc. 
Ferreteria Feito y Cabezon, S.A. 





Back-se? 


repeat 


ting for 


king under 


pressure 





eC C.8 oO 6.86.0 6 Eo 6 


Herman Goldner Co., Inc. 
Harris Supply Co. 

Mapes & Sprow!l Steel Co. 
Metal Goods Corporation 
Ray Miller, Inc. 

Mutual Mfg. & Supply Co. 
Pacific Metals Co., Ltd. 
Horace T. Potts Co. 
Saunders & Company 
Schnitzer Alloy Prod. Co. 
Shawinigan Chm. Ltd. 
Tay-Holbrook, Inc. 

Wiley Alloy Tube Company 


ss Steel Jobbers 


Hillside, New Jersey 


239 











<) SES Re ate ay 


Wives Seg es 


Want an open door to faster production, lower costs, 
higher quality, or better design in your tubular 
applications? 

Latch on to Bundyweld* Tubing! 

Bundyweld, made of steel, Monel, or nickel, is 
double-walled from a single strip, and copper-bonded 
throughout . . 
weight, ductile and leakproof, too. It can be bent 
without fear of its weakening or collapsing structur- 


. for extra-strong tubing that’s light- 


ally, and is easily fabricated. 

Manufacturers in such diverse fields as television, 
radiant heating, refrigeration, ranges, tubular toys and 
automobiles—to mention only a few—have found 


WHY BUNDYWELD IS BETTER TUBING 


] Bundyweld Tub- 

ing, made by a 

patented process, is 

entirely different from any other 

tubing. It starts as a single strip 

of basic metal, coated with 
a bonding metal. 


tinuously rolled 

twice laterally into 

tubular form. Walls of uniform 

thickness and concentricity are 

assured by close-tolerance, 
cold-rolled strip. 






This strip is con- ~ 





Bundyweld:.. 


keyed to your 
tubular needs 


Bundyweld to be the answer to their tubular needs. 
Chances are that this miracle tubing of industry 
can help solve your manufacturing problem .. . 
whether design, structural, or functional ... even 
though you may not seem to need a tubing at all. Why 
not give it a try? Contact your near-by Bundy repre- 
sentative among those listed below, or write direct to: 
Bundy Tubing Company, Detroit 14, Michigan. 


BUNDY, TUBING 


ENGINEERED TO YOUR EXPECTATIONS 





* REG. U.S. PAT. OFF 


Next, a heating & 4 Bundyweld 

process fuses comes in stand- 

bonding metal to ard sizes, up to 59” 

basic metal. Cooled, the double O.D., in steel (copper or tin 

walls have become a strong coated), Monel or nickel. For 

ductile tube, free from scale, tubing of other sizes or metals, 
held to close dimensions. call or write Bundy. 


BUNDY TUBING DISTRIBUTORS AND REPRESENTATIVES 
Cambridge 42, Mass.: Austin-Hastings Co., Inc., 226 Binney St. * Chattanooga 2, Tenn.: Peirson-Deakins Co., 823-824 Chattanooga Bank Bldg. 
Chicago 32, Ill.: Lapham-Hickey Co., 3333 W. 47th Place ¢ Elizabeth, New Jersey: A. B. Murray Co., Inc., Post Office Box 476 * Philadelphia 3, 
Penn.: Rutan & Co., 404 Architects Bldg. © San Francisco 10, Calif.: Pacific Metals Co., Ltd., 3100 19th St. © Seattle 4, Wash.: Eagle Metals Co., 
3628 E. Marginal Way * Toronto 5, Ontario, Canada: Alloy Meta! Sales, Ltd., 881 Bay St 
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BUNDYWELD NICKEL AND MONEL TUBING IS SOLD BY INTERNATIONAL NICKEL COMPANY DISTRIBUTORS IN PRINCIPAL CITIES. 
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THIS WIDE RANGE OF PUMPS 
MAKES SELECTION EASIER 





COOLANT PUMPS 
Centrifugal 
Geared 


LUBRICATING PUMPS 
Geared 
Vane 


HYDRAULIC PUMPS 
Geared 


MISC. MACHINE PUMPS 
Centrifugal 
Geared 

| Vane 


DIRECT DRIVE OR MOTOR DRIVEN 





The wide variety of types and sizes available in Brown & Sharpe 
Pumps simplifies your selection of the right pump for the job. 
Every pump in this line has distinctive features to assure economical, 
dependable long-life service. All have the same familiar standards of high 
quality that characterize Brown & Sharpe machine and tool equipment. 





Make your selection with the help of our latest pump catalog. It includes 
illustrations, complete descriptions, installation dimensions and charts 
showing performance characteristics. Brown & Sharpe Mfg. Co., 
Providence 1, R. I., U.S.A. 


We wrge buying through the Distributor 





BROWN & SHARPE PUMPS [BS - 








rs MADE from powder metal! 

Powder metal is best for many things 
and this pinion gear is one of them. 

It staggers the imagination to think 
how many of these pinion gears in iron or 
and what 
savings could be made in machining, in- 


brass are turned out annually ... 


spection and cutting-waste if all were done 
in powder metal! 

The gear is shown in exact size in the 
picture above. Tolerances are within 
002" O.D. and .0005” I.D. The gear can 
be made without keyway if desired . . . or 
with holes in it... or with teeth for only 


part of the circumference .. . or only part 


of the width. It can have a non-metal part 
bonded to it...or a shaft instead of a hol 

One is tempted to say there is no 
limit to what can be done by the powder 
metal process . .. but there is! Size of part, 
quantity, and design determine the suit- 
ability of powder metal for a part. 

Stokes does not make powder metal 
parts . . . we make the equipment for 
producing them. We shall be pleased to 
advise on the suitability of this process for 


your needs. Send us your blueprints or 


sample parts. 


F. J. Stokes Machine Company, | 
5900 Tabor Rd., Phila. 20., Pa, (Sentend 


remy 
' 


Stokes makes Semi-Automatic and Automatic Molding Presses, Plunger Presses, 
Closure Presses, Preforming Presses, Industrial Tabletting and Powder Metal Presses, 
Vacuum and Special Processing equipment, Water Stills and Special Machinery. 
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Completely self-contained, automatic in operation, this 
direct-fired heater provides an entirely new solution to 
the troublesome problem of plant heating. A “single- 
package” heating unit that can be positioned anywhere, 
it supplies heat directly to the area needing it, efficiently 
and economically. 

Incidentally, it also proves that using Stainless Steel 
does not necessarily increase cost, but on the contrary, 
can decrease it. 








HE heart of any heater is the combustion chamber. 

In the original Dravo Heater sold by the thousands 
to army camps and plants during the war, this chamber 
was made of corrugated carbon steel lined with refrac- 
tory cement. Numerous fins and deflectors were welded 
to its outer surface. 

To meet the tremendous civilian demand created by 
its highly successful war-time service, Dravo engineers 
recently redesigned the heater to increase its efficiency, 
to reduce its size and weight, to increase its life span, to 
make its operation safer. And in order to maintain prices 
in the face of rising labor and material costs, they took 
steps to speed up its production and to reduce manufac- 
turing costs. They accomplished these things mainly 
by building the combustion chamber of Stainless Steel. 

By specifying Stainless Steel that withstands tem- 
peratures up to 1600°F. they got rid of the troublesome 
and maintenance-demanding refractory lining. The un- 
lined chamber, with its entire surface now exposed to 
the flame and gases, greatly increased heat transfer. 
This made it possible to eliminate fins and deflectors, 


allowed them to build the chamber smaller (to reduce 
its heating surface 53° without reducing operational 
performance ) ... and to reduce its weight 1500 pounds. 
In addition, the simplified chamber design obtained 
by the use of Stainless Steel reduced the number of 
fabricating operations from 95 to 67. And, even though 
welding with Stainless requires more care, welding costs 
too were reduced because only 186 lineal feet of welding 
were required instead of 400 feet. 
@ To indicate how U-S-S Stainless Steel might benefit 
you in similar constructions, we recapitulate the bene- 
fits Dravo has obtained by using Stainless:—It has 
enabled them to employ less expensive manufacturing 
procedures than those used previously. It has insured 
greater portability for their equipment. It has improved 
heat transfer and eliminated expensive refractory main- 
tenance. Dravo is now sold on the use of Stainless Steel 
because, as their engineers report, it has given them a 
tremendous advantage over competition in many re- 
spects, one of the most important being /ozwer cost of 
manufacture. 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 


United States Steel Corporation Subsidiaries 


CARWEGIE-ILLINOIS STEEL CORPORATION, PITTSBURGH & CHICAGO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO NATIONAL TUBE COMPANY, PITTSBURGH 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM 
UNITED STATES STEEL SUPPLY COMPANY, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


Room 2069 Carnegie Building, Pittsburgh 30, Pa 


Please send me the new book, “‘An Introduction to 
U-S-S Stainless Steel.” 


Please have a Stainless representative call on me. 
Name 
Position 


Company 


U-S*S STAINLESS STEEL 


SHEETS STRIP PLATES - BARS - BILLETS 


Address 
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STEEL 


PIPE - TUBES - WIRE SPECIAL SECTIONS 
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REDUCE BOX wor UP TO 33% 
ra 


E 4 


q 
| 
| 





Like sO many other manufacturers, a well known 


UPPER — 

Wiredous 1 staples are driven in 
n such a way that t he ends flare 
atter entering the wood — increasing 
resistance to pull-out 





manufacturer of heating equipment*® found that 
Wirebound Boxes and Crates brought savings obtain 
able with no other shipping container! Box weights 
were reduced 339%; over-all shipping room savings 


were 25°: storage requirements were slashed 8097 








ontainer as bly and packing time were cut 50% 





Wirebound nique construction principles will 
Typica e 
reductions a enat similar benefits. Specifically 
pa or a " 
replaced the designe t it is to carry, each Wire 


bound is composed of 





eel wires stitched 





to thinner wood for face material. Thickne f boards 
arrangement batt and number and 
gauge of wr n accordance with the type and 
weight of tents 
Th ly part of y to 
arn all the advant t Jpon 
at right to request a al Data 





Book or have a Wirebound sales engineer call to 
study your problems 


— 
Sounc— 


BOXES & CRATES 


60 WIREBOUND PLANTS THROUGHOUT THE UNITED STATES 


*Name on request 








WIREBOUND BOX MFRS. ASS'N. 
Room 1820, Borland Bidg., Chicago 3, Ilineis 


SEND COMPLETE LITERATURE 
SEND A SALES ENGINEER 


NAME 


POSITION 


FIRM NAME 





ADDRESS 
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MECHANICAL TUBING 


---HOT OR COLD ROLLED STEEL 


Improved appearance .. . lighter weight . . . added rigidity 
... greater strength ... lower fabricating costs . . . these are 
but a few of the reasons why you should seriously consider 
tubing in redesigning today’s products for tomorrow's markets. 


In many cases, particularly with Republic ELECTRUNITE 
Tubing, simplified fabricating procedures alone will result 
in effective production savings. As manufactured by Republic’s 
electric resistance welding process, ELECTRUNITE Tubing 
is unsurpassed for uniformly high ductility, surface quality, 
strength and accuracy of section. This modern tubing takes all 
forms of plated and painted finishes readily and economically. 


For tubing users who do not possess complete fabricating 
facilities, Republic offers semi- or full-fabricated tubular 
parts from its large, modern fabricating plant centrally located 
in Ferndale, Michigan. 

Complete information about ELECTRUNITE Tubing and the 
process by which it is made, as well as helpful technical 
assistance with your specific tubing problems, is available 
upon request. Write today to: 


REPUBLIC STEEL CORPORATION 
STEEL AND TUBES DIVISION e CLEVELAND 8, OHIO 
Export Department: Chrysler Building, New York 17, New York 


ELECTRUNITE TUBING 



























-— ELECTRUNITE 
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The Fasteners that add 
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y) 

Kaufman Cold-Forging Processed 
Cleveland 

High Carbon Heat Treated 


Cap Screws 


@ The extra toughness of Cleveland High Carbon 
Heat Treated Cap Screws adds greater safety to 


your product; extra precision forming speeds as- 


sembly, minimizes rejects. These extra values to you 


are the result of the Kaufman Double Extrusion 


Process of cold forging—a method that assures you 


stronger threaded fasteners than any other known 


process. It pays you to specify and buy Cleveland 
High Carbon Heat Treated Cap Screws. The Cleve- 
land Cap Screw Co., 2917 East 79th St., Cleveland 
4, Ohio; Warehouses, Chicago and Philadelphia. 





246 


ORIGINATORS OF THE 


LE 
KAUFMAN Wass PROCESS 


Specialists for more than 30 years in 


CAP SCREWS, SET SCREWS, MILLED STUDS 
Ask your jobber for Cleveland Fasteners 











—_ 
FLAT 


OR 













PAGE has been drawing stain- 
less steel wire since the earli- 
est development of stainless 

for many manufacturers has 
become ‘Wire Headquarters.” 

Think of PAGE as a respon- 
sible source for wire —stain- 
less steel, high or low carbon 
steel. Whatever your problem 
involving wire... 


KE, with page! 


Monessen, Pa., Atlanta, Chicago, 

Denver, Detroit, Los Angeles, New York, 
Pittsburgh, Philadelphia, Portland, 

San Francisco, Bridgeport, Conn. 


age 


awe PAGE STEEL AND WIRE DIVISION 


AMERICAN CHAIN & CABLE 
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cyte RIGHT for the job! 





FROM high quality, 


close tolerance ‘‘ground 
all over” Precision Ball 


Bearings..... 


TO low cost ‘‘un- 


ground” Ball Bearings 
of inexpensive design 


roraleMde)iltiatiaatel se 





Have you any Ball Bearing 
requirements on which we 
may quote? For complete 
information on the Nice Line 
write for Catalog No. 125. 
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aod atk To produce a mechanical seal 
capable of withstanding corrosive chemicals . . . grit 
... high shaft speeds... highly volatile fluids... 


under extreme pressures. 


Morganite self-lubricating seals 
...immune to chemical attack... grit... abrasives 
... mechanically strong... provide perfect sealing 


free from warping or gumming. 


MORGANITE 


SELF-LUBRICATING 


CARBON SEALS 


In continuous service where pres- 

sures and shaft speeds are extremely 
high, Morganite Seals have proven highly 
efficient. They are recommended for use 
in pumps, agitators, mixers and similar 
equipment handling liquids including 
corrosives. Where maintenance is diffi- 
cult due to inaccessibility, the self- 
lubricating feature is especially 
valuable. Costly repairs and 

lengthly shut downs due to seal 
failures are eliminated. 


REGISTERED 


x 


TRADE MARK 





LONG ISLAND CITY 


=m, 


Self lopping and self polishing Mor Seol units incorporating Morgonite 
gonite imparts a corrosion resistant ore available with self-adjusting 


aude 


/NCORPORATED 






see our 
CATALOG 


Swern s fue 
PROC! BeNGanns 





Additional dete on 
Morgonite will be 
found in Sweet's 
File for Product De- 
signers. For compe- 
tent engineering 
help on specific 
problems consult a 
Morganite sales en- 
gineer, There is no 
obligation. 


NEW YORK 


coating to porticipating surfaces and weoar-compensoting features 





Manufacturers of Morganite Carbon Brushes for all motor 
and generator applications, and Morganite Corbon Piles. 
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$5.07 saved a contract 
eee and a man’s business 





Special switches were needed to complete an electrical in- 
strument contract. Late delivery of finished items would kill 
chances of future orders. Switches were 1100 miles away, 
but Air Express delivered the 15-lb. package 8 hours after 
pick-up. Cost, only $5.07. Air Express now used regularly, 
Keeps down inventory, improves customer service. 


r— 


Low as $5.07 was, 
remember Air Express 
rate included door-to- 
door service, receipt for 
shipment and more pro- 
tection. It’s the world’s 
fastest shipping service 
that every business 
uses with profit. 


World's finest Sched- 
uled Airline fleet car- 
ries Air Express. 24- 
hour service—speeds 
up to 5 miles a minute. 
Direct to over 1000 
airport cities; air-rail 
for 22,000 off-airline 
offices. 





Facts on low Air Express rates 


17-lb carton of hearing aids goes 900 miles for $4.70. 
12 lbs. of table delicacies goes 600 miles for $2.53. 
(Same day delivery in both cases if you ship early.) 


Only Air Express gives you all these advantages: Special pick-up 
and delivery at no extra cost. You get a receipt for every shipment and 
delivery is proved by signature of consignee. One-carrier responsibil 
ity. Assured protection, too— valuation coverage up to $50 without 
extra charge. Practically no limitation on size or weight. For fast 
shipping action, phone Air Express Division, Railway Express 
Agency. And specify ‘Air Express delivery” on orders. 


SEY fj EES 


GETS THERE FIRST 












Rores include pick-wp and delivery door 
#o door in al! principe! towns ond cities 


AIR EXPRESS, A SERVICE OF RAILWAY EXPRESS AGENCY AND THE 


SCHEDULED AIRLINES oF THE U.S. 
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EXCELLENT BROACHING RESULTS 


with the 
dense ”~ die castings 
\ 





MADISON-KIPP 





am, 
















Broaching, so often preferred by Tool 
Engineers, is a complete success if 
the castings are produced by the 
MADISON-KIPP die casting process. 
The mirror finish in the key-wayed 
hole illustrated, speaks for itself to the 
practiced eye. 

Engineers and designers find helpful 
cooperation by MADISON-KIPP 
craftsmen whose life work has been 
the practical application of die castings 
to new uses. 

Please send your inquiries to the 
home office in Madison, Wisconsin. 


© Skclled iu DIE CASTING Wlechanics 





ANCIENS ATELIERS GASQUY. 31 Rue du Marals. Brus- Caw . , ; i 
sels, Belgium, sole agents for Belgium, Holland, France, | a bd Experienced mw Lil@ bale) Exgincering 
and Switzerland “\ 

WM. COULTHARD & CO. Ltd, Carlisle. England, sole EA © Ouginaters of Really 

agents for England, most Furopean countries, India, Aus- ‘ 

sralia, and New Zealand AWigh Speed AIR TOOLS 
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CHIKSAN Ball-Bearing Swivel Joints are preferred by engi- 


neers, operators and maintenance men wherever flexible lines 


are used. The first installation proves CHIKSAN’S easy turning, 
effective pack-off, low maintenance cost and long life. From 


then on, CHIKSAN Swivel Joints are adopted as standard 
equipment on all lines. If you haven’t discovered all the 
exclusive advantages you get with CHIKSAN Ball-Bearing 
Swivel Joints, try them on your toughest job and let them 


prove to you, too, that “one good turn deserves another.” 


> 


Ss 


WRITE FOR CATALOG NO. 48 


REPRESENTAT 


vy 


PRINCIPAL 


CHIKSAN COMPANY 


AND SUBSIDIARY COMPANIES 
Chicago 3 - BREA, CALIFORNIA - New York 7 


WELL EQUIPMENT MFG. CORP. 
MID-CONTINENT AREA 


HOUSTON 1, TEXAS 


CHIKSAN EXPORT CO. BREA, CALIFORNIA - NEW YORK 7 
BALL-BEARING SWIVEL 
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JOINTS FOR ALL 


PURPOSES 




















Pr TULINGIS > 
Sy SPRING $7 
C= COMPANY = 


| 2100 WO. MAIOR AVE.- CHICAGO 39 ILLINOIS 
» , 4 ? 

| (> fm. &*2 y 

ly » } iS) * w 2 


PLANNED FOR QUICK, 
EASY REFERENCE 













A lot of useful, usable mation in a few pages 
Tells in plain language what a good spring is and 
how to get it without excessive cost. Shows 
principal types of springs and spring ends and 
gives nan 


to identify them 


ane Aas 
¢ 7h ** 

; r 
ee. =) 





eer ere-45 
ILLINOIS COLL SPRING COMPANY 
10 No. Major Avenue 
Chicago 39, Il 


“ 

' ' 
* 1 
: ' 
' 

: ' 
1) Gentlemen: Please send copies of your new ; 
1 BRIEF GUIDE for SPRING BUYERS” to 1 
’ 1 
; VR TITLE ! 
; ' 
4 FIRM 1 
' ' 
1) STREET ' 
' ' 
@oa4nry STATE a 
' PE 
cai se ad eer mca aie cae ema - 
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MISTER, YOU MEAN 
TRU-LAY USAW. 


Here is the best answer to many knotty prob- 
lems in automotive, aircraft and other machine 
design. TRU-LAY PusSH-PULL... 





. transmits reciprocal action like a solid rod, 
yet is flexible as wire rope 


. will operate over long or short lengths, 
with few or numerous bends 


. will operate while flexing 
. is made in capacities up to 1000 pounds input 


. is precision-made, assuring minimum backlash 
and long life 


% 
3 
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° 
° 
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9° 
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° 
° 
° 
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° 
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° 
° 
° 
° 
° 
9° 





es 

This is a descriptive folder 
about TRU-LAY PUSH-PULL. 
If you do not have a copy, 
write our Detroit office. 
Just ask for DH-87, 

& 





6-235 General Motors Bidg., Detroit 2 
co 1119 Santo Fe Avenue, Los Angeles 21 + Bridgeport, Conn. 
«+ 





AUTOMOTIVE AND AIRCRAFT DIVISION 


AMERICAN CHAIN & CABLE 


In Business for Your Safety 





+ 
~ 
~. 
Looking for just the right &\ 
. 
spring? something like one of 
these perhaps? . . . come to our 
spring preserve where it's always 
open season. Together, we'll flush 
up the type you want and set our 


sights on it 


Springs by &Gr 
BARNES - GIBSON -RAYMOND 


DIVISION OF ASSOCIATED SPRING CORPORATION 


Two Plants for Spring Service 
DETROIT 11, MICHIGAN ANN ARBOR, MICHIGAN 


Propucr ENGINEERING May, 1949 































Since the development of the turbo- 
supercharger and the specialized require- 
ments for power blading, the Microcast 
Division of Austenal Laboratories has 
worked closely with the manufacturers of 
supercharged gasoline and jet turbine 
aircraft engines. Because of the many un- 
usual advantages of Microcast for small 
castings, it is today foremost in the pro- 
duction of blades for aircraft power de- 
velopment units. 


The Microcast process now permits the design engineer More complete infor- 


to specify the use of the high melting point, non-machine- mation on Microcast is 
able and non-forgeable alloys in small castings of intricate contulnedinaaew t6- 
, ane ae . page booklet, which 
shape and design. This is particularly valuable for buckets, : : 

g 4 ¥ describes many appli- 
blades, and compressor vanes where extreme resistance to ediean tes Mites 


heat and wear are required. Microcastings, as cast, are ing as well as a step- 
by-step description of 


the process itself. Write 


smooth, dimensionally uniform, and to such close toler- 


ances that grinding and machining before assembly are 
i for your copy today. 





virtually eliminated. 


The name" Microcast” is a registered 


trademark of Austenal Laboratories, Inc. 





MICROCAST DIVISION 
piaencne con AUSTENAL LABORATORIES, INC. 
224 East 39th Street *« New York 16, New York 
715 East 69th Place . Chicago 37, Illinois 
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‘ne been dude | 
se ‘vio. 


STRAIN RELIEF 
BUSHINGS 


(No. 2-P for XT-20 CLOCK WIRE 
No. 3-P for POSJ-64 and POT-64 SIZES) 









Anchor your cordset to your electrically 


operated machines, appliances and equip- 





OR COOLANTS, 
AIR-CONDITIONING, 
REFRIGERATION 


Brady : 
Pumps 


@ All-brass construction, 
rust proof, light weight, 
low cost. Heavy duty 
oversize motor, totally 
enclosed. Ball bearing, 


one-piece shaft. 





Special pumps designed, engineered and 
manufactured to meet your requirements. 


F. E. BRADY PRODUCTS, INC. 





18TH AT EBRIGHT 


MUNCIE, INDIANA 





CASE REPORT No. 54 from a series of actual cases 
recording the successful application of “BEAR” 





ment to insure maximum product life! 


The Heyco 


1. Absorbs cord pull, push & torque 
2. insulates wire from chassis 

3. Prevents wire from fraying 

4. Eliminates tying wire knots 
5.Improves product appearance 





@ The Nylon Heyco insulating grommet grips 
the wire in a vise-like grip yet will not injure 


it in any way. Your product will be a better 
product with Heyco. 






OTHER HEYCOS IN SIZES TO ACCOMODATE 
WIRES UP TO ¥," DIAMETER 









HEYMAN MANUFACTURING COMPANY 
Kenilworth 3, New Jersey 


In Canada Approved by 
Canadian Standards Association No. 8919 









matt , 
HEYCO ELIMINATES STRAIN ON TERMI 





NALS 








tc 


The universality of “Bear” 
permits a wide 
applications with minimum 
time for set-up changes 


FREE! Dy-Namic Balancing Manual 











DY-NAMIC BALANCING to Industry 


DWMMIC CHANING 


“Earns its Oats’”’ at Quaker Oats! 


“Bear” Dy-Namic Balancing Machines are “naturals” for main- 
tenance applications as well as for manufacturing! Adjustable 
columns facilitate handling of various length parts, adjustable 
rollers make it easier to change shaft diameter requirements. 
Machines 






variety of THE QUAKER OATS C0. 





Cedar Rapids, 
e hammet 
pulleys, 


Maintenance Shop. 
la., reports We — 
mill rotors, fan wheels, 









Hundreds of appli 
cations 








case studies 


Bear’ 
tc., on our 
armatures, © n 
i o . . c Balancing 
N: sent Sager a F ney ° Model 375 a enn excessive 
tables. GET YOURS > ~~ nables us to PF 
* TODAY! Write"*Bear” | % 2 
rite 


in valuable machinery 
e wear of bearings 
and equipment 


Mfg. Co., Dept.?-6&, vibration 
Rock Island, Illinoys 


and prematur 














STATIC AND 
DY-NAMIC 
BALANCIN 
MACHINES 








Trade Mark Registered U. 8. Patent Office 
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Specify 
R/M VEE-FLEX PACKING RINGS 


R M Vee-Flex is the packing ring that automatically adjusts 
to give maximum sealing combined with minimum wear. 
The ring expands automatically under hydraulic pressure, 


contracts when pressure is released. Write for full details, 





dimensions, types of fluid to which adapted, variety of 


applications, and other facts. 





RAYBESTOS-MANHATTAN, INC. 


PACKING DIVISION, MANBEIM, PA. 


Bridgeport. Conn.; Manheim, Pa 

No. Charle-ton, S.C.: Passaic, N.J 

RAYBESTOS-MANHATTAN., INC., Manufacturers of Packings ¢ Asbestos Textiles « Mechanical Rubter 
Products ¢ Abrasive and Diamond Wheels * Rubber Covered Equinment © Brake Linings « Brake 
Blocks « Clutch Facings « Fan Belts ¢ Radiator Hose « Powdered Metal Products « Bowling Balls 
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-with PAINT 


— the small extra first cost of 
test samples pays off in assur- 





N ance of efficiency and dura- 
= bility of the protected surface. 














with TRACING CLOTH... 


the small extra first cost of Ark- 
wright Tracing Cloth, over that of 
tracing paper, repays many times 
over in the efficiency and durability 
of valuable drawings. 


Arkwright Tracing Cloth has a universal reputation 
for staying clear, clean and pliable through years 
of service .. . no ghost-producing spots . . . no tear- 
causing brittleness. Special mechanical processing all 
the way through gives it this combined clarity and 
toughness—out-performing perishable tracing paper 
many times over. 


For every sketch or drawing worth keeping — on the 
job or in the file — protect your investment with 
Arkwright! Generous working samples free upon 
request. Sold by leading drawing material dealers. 
Arkwright Finishing Company, Providence, R. I. 


The Big Six Reasons Why 
Arkwright Tracing Cloths Excel 
1. Erasures re-ink without feathering 
2. Prints are always sharp and clean 
3. Tracings never discolor or go brittle 
4. No surface oils, soaps or waxes to dry out 
5. No pinholes or thick threads 


6. Mechanical processing creates permanent 
transparency 


ARKWRIGHT 


TRACING CLOTHS 


AMERICA’S STANDARD FOR OVER 25 YEARS 
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“ROTO STRAINER” 
SAVES FILLING TIME 
with 
Hak § 
PERFORATED 
METALS 


How to remove dirt, skins and for- 
eign materials from paint without 
violent agitation or danger of 
separating and displacing the nec- 
essary ingredients. H& K Perforated 
Metals fill the bill here, too. Paint 
manufacturers who use the “Roto 
Strainer”, containing an H & K 
perforated copper drum, find it 
saves them from 30% to 50% in 
can filling time 


“H & K Perforated” con help you 
with your screening and straining 
problems, too. An inquiry will bring 
you full information on the wide 
range of sizes, shapes and spacings 
in nearly every metal...as well as 
plastics, fabrikoids, plywood and 
other sheet materials 







*Roto Strainer” (The Rotospray Mfg. 
w f 

cbse Co., Chicago) strains up to 850 gallons 
of paint per hour 


Harrington & 


literature 


PERFO TING 


5630 FILLMORE ST. 
CHICAGO 44, ILL. 
114 LIBERTY ST., N. Y. 6, N. Y 












FORGINGS and 
STAMPINGS 


DIXISTEEL forgings and stampings are made of carefully analyzed stee! produced in our 
own open hearth furnaces. They are of highest quality and strength 


Send us your prints or specifications for forged or stamped parts, and we will be pleased 
to submit our estimate for production 


ATLANTIC STEEL COMPANY 
RIXISTEEL) 





Pome: Lop GR RAr | ATLANTA 1.GEORGIA 





ALL KINDS 
ALL SHAPES 


1540} 39 = 8 ae 32 10) DB) 6 Ou OOF 


131 EAST 19™ STREET 
NEW YORK CITY 
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other br “Paris Produced ‘by % TYPICAL REYNOLDS ALUMINUM 
olds Modern Plants PARTS AND ASSEMBLIES 


TFA. 
@ You supply the blueprints—Reynolds will deliver fin- 


ished parts from strategically located plants—direct to 


Specialists in Reyn 





your production line. This completely integrated fabri- 
cation service is already at work for several leading re- 
frigerator, washer, radio and other manufacturers— 


providing the many advantages of aluminum at low cost. 


Die and pattern shops. The latest in equipment and 
techniques, plus the ability of an organization experienced 
in scheduling production and guarding quality from raw 
ore to finished parts. You can add these outstanding facil- 
ities to your operations without increasing your overhead. 


Let Reynolds handle your metal fabricating problems. 


Information on plants, type and range of equipment 
and services is contained in a new folder. Mail this 
coupon for your copy. Or contact the nearby Reynolds 
Field Office, listed under “Aluminum” in your classified 
telephone directory. Reynolds Metals Company, Indus- 


trial Parts Division, Louisville 1, Kentucky. 





> os * - . “ : on q 
w .* % REYNOLDS METALS COMPANY i] 
5 Industrial Parts Division 
te é aos 2050 South Ninth Street, Louisville 1, Kentucky | 
: . = ; “OF fi SR a Send the new folder on Aluminum Parts and | 
I a Pp D : . Assemblies. 
a . hoe ee Title ieneiahies | 
Company. a | 
Street Address a | 


City ee ee 





THE COMPLETE ALUMINUM SERVICE FROM BASE METAL TO FINISHED PARTS 
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OW.TO SELECT 
the Re 


UNIVERSAL 
JOINT 





Cc 






STANDARD 


BALL-TYPE 


Universal joints perform various functions in a 
wide variety of applications — from heavy duty 
power transmission to high or low speed light 
duty installations. Selection of the right joint for 
the job is important. 

Either the Curtis Standard — available in 14 
sizes, from 3¢” O.D. to 4” O.D., single or double 
— or the new Curtis Ball-Type in 4 sizes, from 
4" O.D. to 1-4" O.D., will enable you to 
specify the correct size and strength of joint to 
secure the most economical and _ trouble-free 
installation. 


For heavy-duty jobs specify Curtis Standard 
Joints — made of alloy steel throughout with 
each part heat treated and ground for maximum 
strength, long life and accuracy. 

For light-duty work specify Curtis Ball-Type 
Joints — with bronze center ball and steel 
forks with center pins of heat treated, center- 
less ground steel. 


Select the RIGHT joint for your particular 
purpose from the data shown below — 





Breaking Loads 
Static Tensile 

Overall Torque Load 
Cat. No Type 0. D. Length in. Ibs. Pounds 
C642 Std. 46" 2° 340 1000 
CS-42 Ball is” 2 170 720 
C64 Std %° 2-4” 1300 2800 
cs Ball by td 2-1lg" 650 2000 
C44 Std 1" 3-34" 2500 5150 
CS-46 Ball 3-34" 1250 3600 
C648 Std 1" 3-%" 5000 7200 
CS-48 Ball 14” 3-%" 2500 4950 


All Curtis Joints can be furnished with hubs machined to your specifications. 
Drawings should accompany inquiry if possible. 
For complete engineering data and drafting templates write Dept. B-2 


CURTIS UNIVERSAL 


ees 












RS 
| @ 


“yy 


to utmost a 


Also complete facili 


cetiracy, | 


thes 


for all types of cams 


and thread grinding 


SPECIAL MACHINERY 


BUILT TO ORDER .. - 
oted ex- 


Machines, - 
Parts for oth 
Estimates furnished 
ly upon receip' 
letter of inquiry. 


ment. 


er concerns. 


2 of prints or 
Bulletin E- 
200 lists our machine equ'P- 


prompt- 


95 of every descripsy, » 
<= 
«K 


HARTFORD 


aj cual 








eee, 





SUAF 
a 














“Reg. U. S. Pat. Off. ? 


MANY 
INDUSTRIAL 


ROLL 
PROBLEMS 
are solved 

by using 


-TITE R 


Many patented con- 
structions provide 
strongest possible shaft 
setting. Your choice 
of many different 
types and materials— 
wood, rubber, iron, 
brass, stainless steel, 
plastic, etc, Whatever 
your roll problem, put { 
it up to 


<i> 


SEND FOR CATALOG TODAY! 


RODNEY HUNT MACHINE CO. 


73 Maple Street, Orange, Mass 





cs — 


OLLS 
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OUBLE 


Why an electrocardiograph tells it 


























All around you, men and women are enjoying life today, who might 
have been cut down in the prime of life. But, thanks to the electrocardi- 
ograph, their span of life has been extended. By charting any abnormality 
of the heart’s beat-strength or functioning, the electrocardiograph sup- 
plies the vital facts from which the physician determines whether, where 
or how severely the heart or heart muscles have been injured. Then he 
prescribes the proper treatment. 


THE ELECTROCARDIOGRAPH CAN'T HAVE "HEART TROUBLE” 

The heart of many of these life-savers is a Telechron Timing Motor... 
instantly, constantly synchronous. Only such an accurate, trouble-free 
motor can be trusted to time the chart that tells the truth about heart 
trouble. 

WHAT IS YOUR TIMING PROBLEM? 

If you have a variable that must be controlled or recorded with split- 
second fidelity, a standard Telechron Motor, correctly applied, may be 
all you need. Ask a Telechron Application Engineer. He can give you 
the benefit of the broadest experience in the industry. The earlier in 
your gee you call him, the better are your chances of saving time, 
trouble and money. In the meanwhile, 
fill in and mail the coupon below for 
complete data on Telechron Synchro- Lf 
nous Motors. TELECHRON INC., A 
GENERAL ELECTRIC AFFILIATE. 





Telechron Inc. 
10 Union Street 
Ashland, Massachusetts 

















Please send me information on sizes and types of Telechron NAME 

Synchronous Motors. My possible application 1s: 

oO Instruments OO Aijir Cond. & Heat's Controls COMPANY 

OO Timers 0) Communicat.yns Equipment 

OO Electric Appliances Other (please fill in) 

(0 Cost Recorders oO ADDRESS 

00 Advertising, display items [ 

00 Juke Boxes oO CITY. ZONE_ oC), 
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you'll find them 
easier, faster 


RELAY SELECTION! ff you... 


Write today for your copy of this new “Quick 
Guide to Relay Selection”! 


In it you will find condensed and simplified 


data covering the most widely used 
Struthers-Dunn relays and timers listed 


logically according to function. 


The whole idea has been to make 

it easy for you to select exactly 

the right relays for your 
applications. 


ASK FOR CATALOG G. When you need specific information on mate- 
rials, finishes or parts, reach for your Sweet's 
File for Product Designers (the big orange file). 


It contains 169 manufacturers’ catalogs full of 
useful information on thousands of products 
tie . . from absorbers—shock, to zinc. Cross in- 
dexing speeds finding 
~ 
( \ 


If Sweet's File for Product Designers is not 

ivailable in your office, make request immedi- 

X , ately for application form. Files are distributed 
FREE to qualified organizations and individuals. 


STRUTHERS-DUNN, INC., 150 N. 13th Street, Philadelphia 7, Pa. 
ATLANTA @ BALTIMORE @ BOSTON e@ BUFFALO @ CHARLOTTE @ CHICAGO @ CINCINNATI 
CLEVELAND e DALLAS @ DENVER @ DETROIT @ INDIANAPOLIS @ KANSAS CITY @ LOS ANGELES 
MINNEAPOLIS @ MONTREAL @ NEW ORLEANS @ NEW YORK @ PHILADELPHIA @ PITTSBURGH 
ST. LOUIS @ SAN FRANCISCO @ SEATTLE @ SYRACUSE » TORONTO 
Steviecée 
for easier, faster selection of products 
119 W. 40th ST., NEW YORK 18, N. Y. 
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The standard totally enclosed Tri-Clad features a cast-iron double-wall 
structure (1) that keeps outside air from electrical operating parts 
machined-fit end shields (2) large air passages (3), easy to clean 
rotating labyrinth seals (4) that keep foreign matter from working in 
around the shaft. Note, too, the new corrosion-resistant G-E Textolite 


cooling fan is now standard on all 1- to 15 hp TEFC Tri-Clads 


You can put a 7@/ C42 motor anywhere 


ves sin! The standard Tri-Clad open motor is a cast-iron, dripproof 
motor you can put anywhere that any open motor can be used—and 
in a lot of places where other open motors couldn't take it. 

What's more, for the really dirty jobs —where air is laden with dust, 
or corrosive fumes — where metal chips and cutting fluids abound—the 
Tri-Clad totally enclosed motor gives you more protection, inside and 
out, than any other make of motor you can buy. 

1,720,000 Tri-Clad motors, operating in every conceivable kind of 
plant, prove the far-reaching advantages of cast-iron construction . . 
superior resistance to corrosion . . . rigidity that makes for permanent 
shaft alignment . . . inherent damping action that minimizes noise and 
damaging vibration. These motors prove, too, that Tri-Clad double-end 
ventilation simply has no equal for prolonging an open motor’s useful 
life. Providing high-volume, relatively low-velocity cooling, this ven 


tilating system keeps Tri-Clad motors uniformly “air-conditioned” 


WANT MOTORS THAT CAN REALLY TAKE ABUSE? Tri-Clad motors in nearly 
all types and ratings are available for IMMEDIATE SHIPMENT. Contact 
your nearest G-E Office or write Apparatus Dept., General Electric 


Company, Schenectady 5, N. Y. 






GENERAL (96 ELECTRIC 





G-E open (dripproof) induction 
motors for constant-load, constant- 
speed applications. From 1 to 2000 hp 





G-E totally enclosed motors for out- 
door operation, in abrasive dusts, or 
corrosive fumes. From 1 to 1000 hp. 





G-E gear-motors for low-speed opera- 
tion. A normal-speed motor with built- 
in reduction gear. From ‘s to 75 hp. 





G-E synchronous motors for main- 
taining exact speeds or for correcting 
power factor. From 20 to 1000 hp 


EXTRA 
PROTECTION 
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POSITIVE ACTION every time! 


See, dependable operation, time after time after WITH TH E 
time, is a must with this Electro-Pointer pencil sharp- 


ener. And. in spite of dust and shavings, the Honeywell 


Mercury Switch provides dependable on-off contact .. . 
positive action every time! HONE 
This application may suggest a way in which you can 
° ee o . 
cut costs and improve performance of your product. MERCURY itl 


Honeywell Mercury Switches are tiny and compact... 





are adaptable to unusual mountings. They operate at 
low angles ... have no moving parts ... are sealed 
against dust, gas and corrosion. 
Honevwell Mercury Switches give you greater latitude MINNEAPOLIS-HONEYWELL REGULATOR CO. 
BROWN INSTRUMENTS DIVISION 
4459 Wayne Ave., Philadelphia 44, Pa. 


Offices in principal cities of the United Stotes, Canada and throughout the world 


in product design .. . improve performance and operat- 
ing efficiency. Send for Catalog 1343 for more detailed 
information. 


@ POSITIVE ACTION 


Bane OEE ee SPECIFY THE HONE ELL 


@ LONGER LIFE 
meRCURY 
@ WIDE SELECTION with 





Vlerwur Y Kirth hes 
eae FOR POSITIVE ACTION 
he, 
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Off the Drafting Board... 


INTO YOUR CIRCUIT! 


Flexes 400,000 
Times! in the New... 2 







































IS FIRST AGAIN! | 


ewly 1 ed Rela lesigned, 
r specific require 
ments. For easier installation, better performance and 





workmanship. For 
CONTACT LEACH 





yey 

Re, oa 

( LEACH RELAY GO. ) 
No. 27—Product of 5915 AVALON BOULEVARD @ LOS ANGELES 3, CALIF 


THERM-O-DISC, Inc., Mansfield, Ohio Representatives in Principal Cities of U.S. and Canada 


Chace Thermostatic Bimetal, due to its depend- 
ability, was selected for this water heater 


th tat, factured by Therm-O-Disc, 

a. TRACING CLOTH 
Th tuati | t i trip of Ch No. 

aes Seca asl. aes osc FOR HARD PENCILS 
made of over 200,000 operating cycles, which 
were far more severe than actual operation 





requires, and at the end of these tests no change 
had occurred in the accuracy of the control. 


Chace No. 2400 is a general purpose bimetal 
for applications from —100° to 600° F. Its 
characteristics include high deflection rate and 
torque, and it can be used up to 1000’ F. 








Chace No. 2400 is just one of many bimetals 
developed for actuating elements in tempera- 
ture indication or control devices; all are avail- 
able in strips or finished pieces. Submit your 
problems in this field to the Engineering Depart- 

. and transparency as the world famous 
ment of the W. M. Chace Company for their taperial Tracing Cloth. But itis distinguished 
recommendations. by its special dull drawing surface, on 

which hard pencils can be used, giving 
clean, sharp, opaque, non-smudging lines. 


Erasures are made easily, without 
damage. It gives sharp, contrasting prints 


w. M. CHACE co. of time ond wear, ond docs not become JMVPERIAL PENCIL 
Manufacturers of Thermostatic Bimetals | ye seh we Tracing Cloth is right TRACING CLOTH 


1607 BEARD AVE. + DETROIT 9, MICH. for ink drawings as well 


@ Imperial Pencil Tracing Cloth has the 
same superbly uniform cloth foundation 











SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 
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Users of aluminum castings have learned it 

pays to use “Castings by Permite.” Their greater 
tensile strength, close tolerances, consistent 
uniformity help metalworking manufacturers 
speed production and save on parts and labor 

= costs. Aluminum castings that will best serve your 
specific needs are assured by Permite’s unexcelled 
facilities for producing permanent mold, sand 

and die castings. Submit your parts requirements 
to Permite for prompt recommendations 


and quotations. 





ASK FOR NEW 
80-PAGE CASTING MANUAL 








Authoritative illustrated manual on 
the design, production and uses of 


3 a\\ A \\\ 

3 . \ ’ 

3 \y ats & aluminum castings. Includes cast- 
§ «a~c\\b>>s | 


ing alloys tables. Sent free on 


request to interested executives. Pr a MA | T oa 
ALUMINUM INDUSTRIES, INC. 


CINCINNATI 25, OHIO 








ALUMINUM PERMANENT MOLD, SAND ond DIE CASTINGS... HARDENED, GROUND ond FORGED STEEL PARTS 
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Occasionally engineering 

resourcefulness can spotlight an otherwise 

plain industrial product with a new and unusual use 

such as the case of this Woven Wire Conveyor Belt installation 
in a duck brooder. ie 
Newly hatched ducklings, it seems, have to be kept moving to 
be kept alive. Placed on this specially built woven wire belt 
moving at a slow rate of speed, the ducklings remain there for 
eight days. . . continually treadmilling away from the falling end 
of the belt. Mortality rate dropped to zero 
is aided by the open mesh 


By-product recovery 
. duck droppings for fertilizer 

of the woven wire belt. 

Even if you don't operate a duck hatchery, call in a Cambridge 


engineer whenever you have a problem concerning the movement 


cessing. Let him explain the 


of materials or products during pr 


superior construction features of. . 
CAMBRIDGE Woven Wire Conveyor Belts 
This illustrated 130 page 
FREE —-to men 


concerned with produc- 


WRITE 


catalog 


tion control. 


TODAY 


Cambridge Wire Cloth Co. 


Department P * Cambridge 5, Maryland 
NEW YORK + BALTIMORE > PITTSBURGH + SAN FRANCISCO 





BOSTON + DETROIT «+ CHICAGO «+ ST. LOUIS + HOUSTON 
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KEY 
FINE FORGINGS 


MERRILL 
BROTHERS ¥ 


Maspeth, N. Y. 
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56-27 Arnold Ave., 





























STRAINER 
ROTA-ROLL 


Improve Your | ror-no 
Product Without ft —— 
Increasing Cost... 









With This Low Pressure, 







Cutaway section of Rota- 
Roll showing location 
of pumping members, re- 
lief valve and strainer. 


Pumping Unit 


—_- ch 
i 1 for applications su 
‘ Il, compact and idea cad 
o or lubrication, compressor bearing — 
a caneeile oil transfer, barber “ _ ‘ 
i 1s. 
small cylinder actuation and many othe 






ADJUSTABLE RELIEF VALVE 







2 QUIET OPERATION because ROTA-ROLL pumping 
members and efficient inlet port design reduces cavitation 
at the inlet port 


Complete With Pump, Relief 3 SMOOTH UNIFORM FLOW AT ALL PRESSURES 


because rotating roller and rotor are self-emptying, elim- 


Vv | d S: e inating turbulence, and other interference with smooth, 
a ve an rainer The Sundstrand 


uniform flow of oil. 





Rota-Roll is more than a pump. It's a pumping unit complete 


4 SMALL AND COMPACT (see illustration) will lend itself 
with pump, relief valve and strainer. 


It's produced in large to and in.prove your product appearance. 


quantities on high prosuction machinery making its cost : : 
less than the cost of most pumps alone. HIGH OVERALL EFFICIENCY 
I I 


at maximum continuous 
duty pressure. 


6 LOW COST OF THE ROTA-ROLL pumping unit is 
achieved through mass production manufacturing. 


Available in 6 Sizes: From 11 
G.P.H. to 40 G. PLA. iis ump mas GET COMPLETE DATA 


an adjustable relief valve which can be furnished in any of ‘ w & E 

four pressure ranges of 20 to 40 psi, 40 to 80 psi, 80 to 150 The s 

psi, or 150 to 300 psi. The six capacities available range Look into all of the ""dstrang 
from 11 gph to 40 gph. These figures are based on a motor features of this out 


standing pumping 

unit. Complete de ZZ 

scription and mount "cludin 
ing dimensions v 
included. Ask for 

bulletin No. P-41, 


speed of 1725 rpm and 100 psi. 


puMP ; 
pecier VALVE 


Check These 
6 Advantages 


STRAINER 


SMALL 


r 
] ROTA-ROLL PRIN- _ THE 





‘thee 
CIPLE of pumping ROLLER Beoring 
members promotes eerity o 
uiet operation, c 
q P — DRIVES -————— . 
longer life because te ‘ 
. o ° rinde 
(see sketch) smaller roller is keyed to shaft and drives 2 Atvation 
<a a 
outer member at a speed 25% lower than motor speed. Co ow Py 
™Pact p, “**ure. 


Le 
“™Ping Vai Coss 


SUNDSTRAND HYDRAULIC DIVISION | 


2560 ELEVENTH STREET * ROCKFORD, ILLINOIS 


FUEL UNITS @© HYDRAULIC PUMPS @ TRANSMISSIONS @ FLUID MOTORS @ VALVES and CONTROLS 
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Relief and Pilot Valves 
for Remote Control Circuits 


HYDRAULIC 


a | 


Quiet Pilot Control up to 
20 feet from Control Source 


You GET RID of the noise problem for 
good in remote-control hydraulic circuits 
when you use Denison relief and pilot 
valves. They’re chatter-free—really QUIET 
—even with the control as high as twenty 
feet'from the relief valve. And their quiet- 
ness is matched by their accuracy. You can 
set up convenient remote-control panels 
for any number of hydraulic circuits with- 
out the annoying squeals and howls you 
get from ordinary hydraulic valves. 


The advanced engineering of these mod- 
ern, compact, rugged relief valves also re- 
duces the differential between opening and 
closing pressures .. . brings faster action 

that eliminates over-pressure and pres- 

iigoeetseyemecel lel (a 


Denison Reliet Valves are available ina 
variety of types for either subplate or 
direct connection of piping and in sizes 
of *,°, 144" and 1'2”. Denison Pilot 
Valves may be obtained for either foot 
or flange mounting requirements. W rite 
for details today 





The DENISON Engineering Company 


1157 Dublin Road . Columbus 16, Ohio yi 
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IF IT’S 
SPECIAL 
SEE 
PROGRESSIVE 





KEEP YOUR COSTS DOWN 


Progressive specializes in manu- 
facturing special heads, threads 
and finishes on any metal or alloy 
adapted to cold upset. Please 
write for catalog showing many 
Progressive specials. Catalog in- 
cludes purchasing and engineer- 
ing helps. 


The PROGRESSIVE 
MANUFACTURING CO. 


48 NORWOOD ST. 
TORRINGTON, CONNECTICUT 





ENLARGED VIEW 











ier-Bath 


GROUND or SHAVED 





ater aceuracy in gears means lower © - 
i intenance costs in the upkeep of the 
a machine. Sier-Bath is equipped with the 
Aatest, mest efficient machinery for shave), 
ing spiral and Sy geors up to 24" 


eter an 4 spur gears “ 
splined” 
wa and volutahito: “ 


arts Dgcs to Sier-Bath \ 













GEAR and PUMP CO., Inc. 


9262 HUDSON BOULEVARD NORTH BERGEN, NEW JERSEY 
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\eroquip 
FLEXIBLE HOSE LINES 


WITH DETACHABLE, ae 
REUSABLE FITTINGS | 















@ PREVENT LEAKAGE 
@ ARE RESISTANT TO FIRE 
@ HELP REDUCE OPERATING COSTS 

@ ELIMINATE FAILURES DUE TO VIBRATION 
@ OPERATE AT —40° TO +275° F. TEMPERATURES 


@ FOR USE WITH HYDRAULIC FLUIDS, WATER, AIR, 
LUBRICATING OILS AND MANY OTHER FLUIDS 


Aeroquip for better performance, maintenance and service 


Dealers and Distributors Wanted 


AEROQUIP CORPORATION 


JACKSON, MICHIGAN 
1053 NORTH HOLLYWOOD WAY, BURBANK, CALIFORNIA SALES 
N.E. 28TH ST. FOR. WORTH 11, TEXAS OFFICES : 
2 JTH EAST GRAND AVE., PORTLAND 14, OREGON 
AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A. AND ABROAD 


303 WAREHAM BLDG., HAGERSTOWN, MD. 
1419 2ND AVE.,SO., MINNEAPOLIS 4, MINN. 
72-74 STAFFORD STREET, TORONTO, CANADA 


SALES OFFICES 
AND WAREHOUSES: «”'< “ 
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From both an electrical and a mechanical standpoint, 
Delco industrial motors are designed and built for con- 
tinuous peak performance—there’s no down-time with a 
Delco. The truth of this statement will be apparent to 
anyone making a unit-by-unit examination of a Delco 
and discovering among its components such engineering 
advancements as a double-shell, corrosive-resistant, cast- 
iron frame; Delcote-insulated coils; unit-cast rotor and 
shaft, dynamically balanced; positioned bearings; sim- 
plified lubrication; water-tight conduit box. It is plus 
values such as these which help to explain why Delco 
motors stand up to their jobs—why they operate at less 
cost for a longer period of service. You can depend on 
Delco for motors that are RIGHT for your individual jobs. 


For complete information on Delco motors 
write Delco Products, Dayton, Ohio, or call 
our nearest sales office. 


DELCO MOTORS 


DELCO PRODUCTS, DIVISION OF GENERAL MOTORS CORPORATION 
SALES OFFICES: CHICAGO « CINCINNATI ¢ CLEVELAND ¢ DETROIT « HARTFORD, CONN. 
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i 
SET-UP DRAWER OR BOX—Designed ond 
e mode by Woodall of Masonite Presdwoods 
REFRIGERATOR FLUES — Designed and + + flat for shipping ond storage set 
mode by Woodall! of special fibre boords up strong and durable . light weight 
. . . feduces costs . . . does a better job with no rough edges hos o thousond 
i - « . OM excellent example of odoptation uses. 
a \ of proper moterials. 
, 
t 
- 
— 
AS SV GS i A nG 7 SPOOL ENDS — Engineered 
4 oe aw’ (2 & ond made by Woodall. . . 
A practical, economical 
Presdwood application . . . 
lightweight, inexpensive, dur- TELEVISION BACK — Design 
able. end mode by Woeodoll .. . 
} . Presdwood assemblies for tele- 
| vision sets are sofe, sturdy, in- 
terference-free . . . the 
economy ef fabricated 
Presdwood holds unit costs 
down. 
— = - RADIO CABINET—Designed ond 
© ™N] Lis > Ag mode by Woodall of various mo- 
} mc ha ao Ww terials specifically selected for 
tone! qvelities, durability, ap- 
peorence and low cost. Finished 
in beovtiful wood grains, decora- 
i tive fabrics or in any combination 
of color ond pattern to svit indi 
vidual requirements. 
fF 
AIR FAN — Engineered and mode by 
Woodall of Masonite Presdwoeds . . . 
lowers costs . . . quiet and efficient. . . 
fC) € , oP S stotic-free . . . another example of using 
= ee SS | & ) materials best for the purpese. 
| —_ . er ‘ 
| = Ithas been proven by many of the nation’s manufacturers in varied industries 
a. ‘ that costs can be cut considerably by using the material fabricating services 
| of Woodall Industries for product pieces, parts and sub-assemblies. A few 
examples are shown above. There are scores of others where the materials 
selected and the fabricating techniques of Woodall have effected marked 
economies in unit production. 
< You'll find Woodall fabricated materials in automobiles, radios, refrigera- 


tors, trains, boats, washing machines, furniture and hundreds of other 
products of all kinds and sizes. 

} With 29 years of product and material engineering and research, skilled 
~~ I personnel and highly specialized equipment, and six plants geared for mass 
? production, Woodall is in an excellent position to supply you with eco- 
| od nomical, practical parts for your products. It will pay you to find out how 
Woodall can help you cut your production costs. .. . Call or write WOODALL 

Industries, Inc., 7563 McNichols Road, Detroit 5, Michigan. 





Plants in: LONG ISLAND CITY, N. Y.—CLEVELAND, OHIO—DETROIT, MICH. 
MONROE, MICH.—CHICAGO, ILL.—LAUREL, MISS. 
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meer, 1 Zee AIR that’s 


SERIES RIVe . i | 
sm! CE. LUBRICATED 
- — & 


og 4 STOPS WEAR-— Here's how to make cylinders, tools, and 

« ¢ other air operated equipment work better and last longer. Use 

IT DOES THE this new Hannifin “Air Warden” Unit! Adds atomized oil to air 
stream. Ends worry about lubrication of inaccessible parts. 


GUARDS AGAINST RUST—Leaves film of oil covering all 
internal surfaces to protect against rust when equipment is shut 
down and idle. 

SAVES TIME— Works automatically. Minimizes manual main- 
tenance requirements. Oil supply always visible through transparent 
bowl. Positive shut off for filling without interrupting air flow. 
ECONOMICAL—Provides effective lubrication without waste. 
Uses oil only when air flows. Feed rate accurately controlled, 
visible, and fully adjustable. %” and 2" sizes. Send for information 
about Hannifin Air Warden" equipment. 





The” Ain Warden” Line 





1. Filters Air 


prec ANNIFIN CORPORATION 


Pressure ’ 
3. Lubricates 1101 So. Kilbourn Ave. 0 


Chicago 24, Illinois 





THe NEW 


LOMBARD 
TRANSMISSION 








... for applications requiring 
infinite variation in speeds 


By incorporating the Lombard Variable Speed Reducer as an pos omar eee Saas —_ 
integral part of equipment, it is possible to provide a wide of applications. It is available In 
range of easily controlled useful speeds. Design is such that pore sy phe Docks Full details 
a speed range of greater than 20 to | can be obtained with 
a@ minimum speed approximating zero. 

Power is transmitted in a straight line from input to output 
shafts, thereby assuring convenient application. A planetary SEND FOR 
speed reducing unit combined with the output shoft and 
mounted in a steel cage provides great rigidity and assures NEW CATALOGUE 
perfect alignment of gearing. All gears are enclosed and 
run in oil, 


LOMBARD GOVERNOR CORPORATION 


Ashland, Massachusetts 
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auto ond truck side cur- 
tains, crystals, packaging, 
displays, kick plates, etc. 


att 


fm 
Any Von (h s | = — 
HaveYou Checked the RS 


SavingsYouCanMake 1 


on 
















television screen filters, 
sun glasses, directional 
crystals, etc. 






WITH 


CELANESE’ EXTRUDED 
ACETATE SHEET? 





Substantial savings are possible with the new Celanese 
extruded acetate sheet. 


SAVINGS IN FIRST COSTS—Celancse extruded sheet NT 
sells for considerably less than acetate and nitrate sheet TRANSLU CE 


made by the old solvent or block method. 





























. lomp shodes, signs, con 
toiners, shoe forms, radio 
SAVINGS IN PRODUCTION—Celanese extruded sheet diols, etc. 
is supplied in a variety of widths and lengths—to fit 
your blanking out requirements, and reduce cutting 
waste. 


SAVINGS IN INSURANCE—Celanese extruded sheet is 
rated non-hazardous by the Underwriters’ Laboratories 


. requires no special handling and storage... re- 
duces insurance premiums. 





Celanese extruded sheet can be heat formed, drawn, 
blown, fabricated and cemented by all standard 
methods. It is available in thicknesses from .003” 
and up—in a range of colors: transparent, translucent 
and opaque. Get in touch with your Celanese repre- 


sentative for up-to-the-minute information on how OPAQUE 









spectacles, buttons, trade- 
you can adapt extruded sheet to your needs. mark medallions, escutch= 
eo , : Why . aes eons, toys, advertising 
Celanese Corporation of America, Plastics Division, specialties, etc. 


Dept. 3-E, 180 Madison Avenue, New York 16, N.Y, 


MLC, 
PLASTIC 


*Reo U.S. Pat. Off. 
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THEY ALL AGREE.<... 
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For whatever reason you may select a springmaker, Raymond 
meets that requirement—plus. If you design, specify or buy 
springs, you'll find it pays to call Raymond—for prices, prompt 
production or helpful advice. 








* 


= 


PAU MONA SYWSs 


Raymond Manufacturing Co. Corry, Pennsylvania WIRE FORMS 





DIVISION OF ASSOCIATED SPRING CORPORATION SMALL STAMPINGS 
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NOW THEY DON’T LOSE THEIR “PEACHES-and-CREAM” COMPLEXION 


An example for you 
of the cushioning power 
of SPONGEX Sponge Rubber 





Only the best peaches get to market today. On this 
moving belt those not up to grade are picked out by 
experienced workers. But—peaches bruise easily. One 
processor found he was losing money because fruit 
rolling from hoppers onto ordinary belts was frequently 
damaged by the impact. 


When called in on the problem, our engineers recom- 
mended surfacing the conveyor belt with soft, resilient 
Spongex sheet sponge rubber. This Spongex not only 
cushions the fruit as it falls from hoppers, eliminating 
bruising, it outlasts the canvas belt to which it is bonded. 


OY 


Solving special problems of cushioning, sealing, in- 
sulating, sound-deadening and vibration reduction is 
an everyday job for Spongex. And Spongex does a 
better job because it’s made by a company that has 
specialized in cellular rubber products for over 25 years. 


Spongex today is used in an almost infinite number of 
products... from all kinds of molded seals and gaskets, 
motor suspension pads, seat cushions and backs, to 
weatherstripping, and rubber parts in a_ thousand 
different shapes and forms. Its resiliency, uniform cell 
structure, tensile strength and resistance to tempera- 
ture extremes, moisture, acids, abrasion and aging make 
it a material worth your serious consideration. Write 
today, naming your product and problem. 
Sponge Rubber Products Co., 123 Derby 
Place, Shelton, Conn. Sales offices in princi- 
pal industrial centers. 





Trade Marks Reg. U.S. Pat. Off. 





D 
iy 


SPONGE RUBBER PRODUCTS CO. 


SPONGEX e CELL-TITE e« 


TEXFOAM -¢ 


TEXCITE « TEXLOCE 
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“PLASTICS are Right if they're 


Molded by a 


The smart way to improve the appear- 
ance and performance of your plastic prod- 
uct or part is to tap the 39 years of experi- 
ence of Northern designers, engineers and 
expert craftsmen. They laugh at tradition 
by successfully doing things ‘never done 
before”. They know all molding com- 
pounds, how and when to use them, and 
how to mold each one best. 

The makers of Cortland’s Fly Rod Line 
chose Northern to help design and ene 
gineer, and to mold this unique container 
which is used for transferring line to fish- 
ing reel, and for storing line after use. If 
you are casting about for the most 
complete molding service, remember — 
“Plastics are Right if they’re Molded by 
Northern”. Solid color cap and reel of 
Phenolic with a transparent cover of 
Polystyrene. 


Crthete \NDUSTRIAL CHEMICAL CO. 


39 Years of Plastic Molding Experience 
11 ELKINS STREET, SO. BOSTON, MASS. SO. 8-4240 


BRANCH OFFICES 
ines PHENOLIC 441 Lexington Ave P.O. Box 476 P.O. Box 5604 
ider ond re © 


New York N.Y Rochester 2, N. Y Phila. 29, Pa 
Tel. Vanderbilt 6-1684 Tel. Charlotte 3270 Tel. Victor 8679 




























ENGINEERED 
To The Job 


Devignicg the 
Clutch 


ers ee’ 


Road Machines 


Planning 
Production 


TAKE-OFFS 


ROCKFORD 


= i. 
MBSE AA | twin SEAL CHECK VALVES 
bubble tight + positive seal 


@ Liquid or gas...size Ye’ to 1’ NPT 

@ Minimum pressure drop— 2 psi to open 

@ Vacuum service, special valves, aircraft 

@ Equal performance with sediment or grit 


Write for Data Sheet CV-947 


MANSFIELD & GREEN 
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and Implements 





























A growing number of manufacturers depend 
on ROCKFORD for the solution of their 
CLUTCH problems because they appreciate 
our policy of working closely with their en- 
gineering departments in all phases of their 
power transmission and control developments. . 
ROCKFORD cooperates with them to pro- 
duce CLUTCHES and POWER TAKE-OFFS 
that fit their specific needs. ROCKFORD 
has the required CLUTCH experience, engi- 
neering skill and manufacturing facilities to 
make just the right application for each job. 5 
Send us a print showing your product's re- 
quirements for a ROCKFORD engineered 
to the job CLUTCH or POWER TAKE-OFF 
recommendation. 









1051 POWER AVENUE 
CLEVELAND 14, OHIO 





ROCKFORD CLUTCH DIVISION 


8ORG WwARNtn 





209 Catherine Street, Rocktord, IIlinois 





































The OSGOOD “200” packs a lot of 
stamina in a compact, sturdy, versatile 
machine. It is used with 2 yd. shovel, 
or with dragline, clamshell, hoe or crane 
equipment. Osgood engineers have 
been using Orange Roller Bushings for 
several years with complete satisfac- 
tion, as inner bearings in the bevel 
Pinions on the reversing shaft. 


* 


a 
\ 







[}AN E ROLLER BUSHINGS are puitt ruggedly to stand 

up in heavy equipment, yet have the fine precision and 
even-running to satisfy the most exacting machine tool 
requirements . . . all within minimum space allotments. 

Small wonder that design engineers are using Orange 
Roller Bearings on rotating and oscillating parts, large 
and small, under heavy loads or high speeds, in every kind 
of equipment from precision honing machines to giant 
oilfield drilling rigs. An outstanding feature is the closer 
internal running clearances which minimize possibility of 
mis-alignment while running. Highly finished raceways 
further reduce friction and wear. 

Orange Roller Bushings are available from stock in a full 
range of sizes. Consult our engineers on any application. 





Orange Roller Bearing Co., Inc., 
Orange, N. J. 


PE 


Please send me your Roller Bushing Data Book 
Name Title 
Company 


Address 





City State 


wee eee ow ew ee ee 
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Tailstock in raised posi- 
tion at end of work cycle 


to provide easy clearance ? 
for work-piece. 





... Controls 


TAILSTOCK 
MOVEMENTS 


ent 


“Lo Swing” 










Tailstock in normal 
operating position, 


ae gm reg ge a Automatic 


shown, 


aman’ * “ 


































THE SFALING DISC 


in this vacuum relief 


Hydraulic actuation of the tailstock on this “Lo 
Swing” Automatic Lathe... built by Seneca Falls 
Machine Co. ... greatly reduces loading and 
work-removal time. One NOPAK Dual 4-Way 
Valve controls two hydraulic cylinders which 
provide power for the following four move- 
ments comprising the work cycle:—1- Lower- 
ing tailstock unit to operating position; 2- Ad- 
vancing tailstock spindle; 3- Retracting tailstock 
spindle; 4- Raising tailstock unit for clearance. 










valve guards homes 
against hot water tank 
collapse. The manu 






TANK facturer, the Watts 


Revulator Company, found only one 











material reliable enough for this im 
portant disc G-E silicone rubber 
was the only material they tested 

















which could lie dormant for as long 
as a year, then operate positively on 
as little as!) inch of vacuum 







G-E silicone rubber does not stick 


These movements are conveniently governed 
by easy manipulation of 
the extended lever on 
the NOPAK Dual 4-Way 
Valve which actuates both 
cylinders. This valve may 


to this valve seat, even at a pressure 





of 170 Ibs. and temperature of 320 | 
Stable and tlexible from —70 F to 
520 F, it won't get brittle or stick to 
hot clamping surfaces. That's why it 












makes ideal gaskets for baking ovens 













and Vacuum systems 





















You'll find excellent chemical and { 
be the answer to one of electrical qualities, too, in G-F. sili | 
your “dual control” appli- cone rubber. Find out about its new } 

and unusual design possibilities, how 
cations. NOPAK Dual 4-Way Valve, it may improve your product or ease 
the equivalent of two 4-Way 
Valves. Controls the action a production headache. Write for 
GALLAND-HENNING MFG. CO. . two a cylin- latest technical information. Section 
a 6-5 Chemical Department, General 
T 1 ting lever. , emia epars shpat ax 4 
FER SHUTS Dee SUNREE Electric Company, Pittsfield, Mass. ‘4 


MILWAUKEE 7, WISCONSIN 










Representatives in Principal Cities 
If you don't know your nearest NOPAK Representative, 
write for his name and address. 


CD48-K4 


seHALVES AND CYLINDERS. ‘GENERAL @ ELECTRIC. 


nade | 
A 5532-,AA 
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QUALITY, TOO, IS MORE 
THAN SKIN-DEEP 


ELECTROLYTIC ZINC-COATED SHEETS AND STRIP 


Conspicuous in its flawless surface is Weirzin’s electrolytically deposited coating 
of malleable zinc. And that's all you're likely to see of Weirzin, for—even after 
deep drawing—the zinc remains intact, forming an impervious protective coat- 
ing, safe from underfilm corrosion. 


But the quality of Weirzin is more than skin-deep. Beneath its zinc coating is 
Weirton’s own cold-rolled steel, noted for its ductility, uniformity of gauge, 
and adaptability to drawing and forming operations. 


Weirzin, in short, enables you to make better products—and with appreciable 
manufacturing economies. 


—_ 
=) WEIRTON STEEL CO. 


WEIRTON, W. VA., Sales Offices in Principal Cities 


the Division of MATIONAL STEEL CORPORATION, Executive Offices, Pittsburgh, Pa. 


stays tight... but permits easy removal 


The original Worthington QD Junior 
V-Pulley clamps the shaft tighter than 
any other FHP V-pulley on the market. 


WORTHINGTON 


WORTHINGTON PUMP AND MACHINERY CORPORATION 
MULTI-V-DRIVE SALES DIVISION 
BUFFALO, N. Y. 


POWER TRANSMISSION: sheaves, V-belts, variable speed drives 
PUMPS: centrifugal, power, rotary, steam 


AIR COMPRESSORS: water-cooled, air-cooled 


Shock or pulsating loads won't loosen the Junior QD V-pulley. 
The taper-bored rim, tightened on the tapered split hub, 
creates a positive press fitton the shaft. Yet the V -pulley Is 
easily removed from the shaft. 

Capable of transmitting power without a shaft) key. 
Mounts easily on undersize or oversize shafts. 


Bored-to-Shaft-Size FHP V-pulleys 


Worthington also offers. for FHP drives. bored-to-shaft-size 
V-pulley s. preeision-machined from solid steel in sizes 319 in. 
and under... and from cast iron in larger sizes. Allarm-ty pe 
Worthington FHP Cast-Iron) V-Pulleys have exclusive 
Worthington TE Beam arm which gives you more strength 
with less weight. 


Adjustable Pitch V-pulleys 


For adjustable-piteh drives. use Worthington Adjustable 
Pitch V-Pulleys. Lt sizes in single and two-groove from 33 ¢ 
in. through 73 0 in. OL DD. 

For every FHP drive use W orthington-Goodys ear FHP 
V-belts. with the HE 1b) load-carrying cord located in the 
neutral section for long life and dependable service 

Complete Range of Stock Sizes—Prompt Shipment 
98 listed stock sizes in VOT. OAT and “BU Sections... 193 
listed stock sizes of Worthington-Goodvear FHP V-belts. 
Send coupon for latest’ Worthington FHP Drive Bulletin. 
FHP-8. 


Peso eeu seeeoees 


g Worthington Pump & Machinery Corporation 
Multi-V-Drive Sales Division, Dept. MVP93 
Buffalo, N. Y 


Send bulletin, FHP-8, on Worthington QD Jr. 
V-Pulleys 


Address 


| 
' 
i 
a 
| 
| 
| 
u 
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BONDERIZING Holds Paint to Metal . 











ROPER surface preparation is essential 
to prevent peeling and flaking of paint 
finishes applied over zinc coated sheets 


and zinc die castings. 


Bonderizing produces a corrosion inhibit- 
ing surface on zinc and its alloys which 
effectively prevents chemical reaction 


between the zinc and the paint ingredients. 


The nonmetallic crystalline Bonderite 


coating is integral with the metal itself, 


thus providing a secure anchor for the 






paint and retarding the formation and, 


spread of corrosion. 


Bonderizing for zinc is simple, economical 
and effective. Investigate it for your zinc 


production. 


“oe. 
- 


TECHNICAL BULLETIN AVAILABLE NOW! 
Write today for details on Bonderiz- ~> 
ing for zinc. Free technical bulletin 
will be mailed on request. 


ae "er, 


East Milwaukee Ave. 


PARKER RUST PROOF COMPANY 
. Detroit 11, Michigan 


. . PARKERIZING Inhibits Rust ... PARCO LUBRIZING Retards Wear on Friction Surfaces 
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Bonderite, Parco, Parco Lubrite—Reg. U.S. Pat. Of. 
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How to neduce 


APPARATUS PORCELAIN COSTS 





IF apparatus porcelain costs have 
you stymied ... on products either 
existing or planned ... bring your 
problem to Locke. 


HERE, at your disposal, is one of 
the world’s finest and largest Cera- 
mic Research Laboratories, staffed 
by experts whose porcelain “know- 
how” is backed by Locke’s more 
than 55 years experience with a/l/ 
phases of porcelain design and 
manufacture. 


FREQUENTLY Locke, in combina- 
tion with your engineering depart- 
ment, can effect major cost reduc- 
tions in apparatus porcelain by 
re-designing a piece so that it lends 
itself to modern low-cost manu- 
facturing techniques. 


SO, if you’ve got a problem in 
porcelain ... either of a design or 
manufacturing nature . . . simple 
or complex, try us. The recom- 
mendations of our Ceramic En- 
gineers may caable you to produce 
an existing piece for considerably 
less ... or a new piece for much 
less than you expected to pay. 


CONSULT your local Locke repre- 
sentative, or write direct. Address 


Department AP. 


OCK 


INCOR POR A Te 





BALTIMORE, MARYLAND 
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HOW PROPER HOOD DESIGN 
REDUCES PORCELAIN COSTS 


Designs often specify deeply undercut 
hoods which require several costly 
manufacturing operations. Yet, in many 
cases, shallow hoods can be simply and 
inexpensively produced without jeop- 
ardizing mechanical or electrical per- 
formance. In most cases, Locke engi- 
neers recommend a minimum spacing 
between hoods of 3 to 4 times the 
undercut depth. 


L 


Y |X 











= 
Costly hood design 





y; 

















Less costly hood design 


Perhaps such money-saving details can 
be incorporated in your designs. Why 
not call on us and find out 











Contain plenty of money-saving hints on 
the design and manufacture of apparatus 
porcelain. Write for your free copy —today. 





ELECTRICAL 
WIRING 


Or 


Motor Driven 
Machines 


This 16-page article pro- 
vides invaluable, funda- 
mental information on 
power and control wiring 
details: design factors and 
installation requirements 
for efficient machine per- 
formance, trouble-free 
operation, and attractive 


appearance, 


Written expressly to serve 
as reference material for 
design engineers, the text is 
clear and concise. Helpful 
photographs, diagrams, and 
schematic drawings supple- 
ment the text. 

A few reprints of this arti- 
cle are available in booklet 
form at 25¢ each. Write to 
Reader Service Depart- 


ment. 


PRODUCT 
ENGINEERING 


330 W. 42Npb STREET 
New York 18, N. Y. 
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CALL IN A PARKER-KALON ASSEMBLY 
ENGINEER and let him apply this unparal- 


leled experience to your assembly prob- 


lems. Find out how you can. simplify 
assemblies, improve strength, save time 
and lower production costs with the 


simpler P-Ko method. Tf you prefer, mail 


assembly details for recommendations. 
Parker-Kalon Corporation, 200 Varick 
St., New York 14, N.Y. 


REMEMBER ... YOU'RE 0.X. witH P-K/ 





<o) 


OTHER P-K PRODUCTS: Cold-Forged Socket Screws, Wing Nuts, Thumb Screws + Hardened Screwnails and Masonry Nails + Shur Grip File and Solder Iron Handles » Metal Punches » Damper Regulators and Accessories 
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FOR EVERY METAL 


sented by this “volume”, That's why 


It took 35 years 


to write 


this ‘‘book’’ 


...and only PARKER-KALON 


could do it! 


ORIGINATORS of the Self-tapping Screw. 
pioneers ino new designs. and specialists 
in the manufacture of this type of fasten- 
Parker-Kalon alone can offer the 


wealth of invaluable information repre- 


eee 


Fastening-wise 


Manufacturers 


Call on Parker-Kalon 


More “know how” is just one of the extras you get when you 


choose P-K Self-tapping Screws. Look at all these advantages: 


MORE "SHOW HOW" P-K's staff of Assembly 
Engineers has helped solve nearly a million ap- 
plication problems 

MORE TYPES AND SIZES With a complete 
line of Self-tapping Screws for every meta! and 


plastic assembly, P-K's advice is unbiased 


MORE EXACTING QUALITY CONTROL P-K's in- 
vestment in laboratory testing and inspection 


equipment is unsurpassed. 


a 


- » Def J 


PARKER-KALON SELF-TAPPING SCREWS 


PLASTIC ASSEMBLY 


AND 
Ty + 


Hex es i 
ee ee tyr 


MORE PRODUCTION Porker-Kalon is the 
world's leading manufacturer of Self-tapping 
Screws 

MORE TOP-RATED DISTRIBUTORS Everywhere 
throughout the nation, P-K Self-tapping Screws 


are readily available 


AND NOW... 
PROMPT DELIVERIES from stock on 
most types and sizes 









P-K Also Makes 
Cold-forged 


“ 
; TH vB NUTS 
tu rz SCREWS 
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COTO-COIL WINDINGS 


Control Continuous 
Coal Mining Machines 


In 25-foot long mechanical monsters capable of dig- 
ging 2 tons of coal a minute, Coto-Coil Windings 
energize the controls which keep the machines in 


continuous action. 


Far underground where dampness combines with 
grinding vibration and mechanical shocks to play 
havoc with them, Coto-Coil Windings have fulfilled 
all requirements where others failed. 


If your product calls for coil 
windings to meet usual . or 


LO 


= 


unusual requirements, we shall 
be glad to serve you. 


| 





. GOTO-COIL CO., INC. ' 


- COIL SPECIALISTS SINCE 1917 
65 Pavilion Ave., Providence 5, R. |. 








For low-cost performance of 


INDUSTRIAL RUBBER 
PRODUCTS 


... use these tested 


design techniques 












Here's a handy ref € 
gives you a th 1 inalysis 
of t et siz 
plica und ‘ ine les you must 
ke toa th rubber ir 
lus ngineer—de- 
s ‘ s istr 
ar yu k 
be ft d th 
ut i cher 
t prac n 


JUST PUBLISHED! 


ENGINEERING 
WITH RUBBER 


Edited by Walter E. Burton 


In collaboration with engineers and research men 
of the Goodrich Company 


461 pages, 445 illustrations, $6.50 


HIS reference book gives you the 

practical engineering, application, 
maintenance and design principles of 
of molded, extruded and lathe-cut rub- 
ber, hose, gaskets, belting, and scores 
of other rubber parts used by industry. 
It illustrates uses for American-made 
rubbers, crude and reclaimed rubbers 
and rubber-like materials ... presents a 
complete picture of the physical and 


chemical properties of rubber com 
pounds, the typical dimensions and 
structural details of industrial rubber 


products. 

It shows you how to reduce vibrations 
with rubber mountings—how to deter- 
mine when extruded rubber parts can 
be used—how to use packing and sheet 
rubber, etc. Its tremendous store of 
useful information is ready to help you 
find the right answers, the first time, 
to your specialized design and construc 
tion problems. 


Stage-by-stage procedures show you how: 


® to select and use 
rubber adhesives 


® latex parts can im- 
prove product design 


® to engineer and in- 
stall V-belt drives 


*®to select rubber 
linings to withstand 
chemical action 


® to design and install 
conveyor belt  sys- 
tems 


® to work and use hard 
rubber 


@to specify correct 


types of rubber hose 
for best service 


®@ lathe-cut rubber can 


reduce costs 


SEEITTODAYS’ FREE 








ENGINEERING WITH RUB- 
examination on apr ‘ In 


McGraw-Hill Book Co., Inc 

Send me Burt 

BER ! la 

lays Iw mit $F t 
ret e book Ww 

wil t 

Na 

A 

‘ 

r 


330 W.42 St..NYC 18 
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DIE CASTING 

makes “mincemeat” 
of tough 
reyaoreliiaifesa Mm slacle) (lai 


a 


CASE HISTORIES FROM 


MT. 


VERNON FILES 


This novel “Universal’’ meat chopper, 
made by Landers, Frary & Clark, features a 
unique extra advantage: the chopping 
chamber can be swung wide open on a 
hinge, to permit easy, thorough cleaning. 
Here's an added production problem, but 
die casting makes light work of it. 

For die casting assures rapid production, 
reduces need for machining and finishing, 
makes economical use of material without 
sacrifice of strength, helps to improve both 
performance and appearance of a product. 

In fact, all the parts of this “Universal” 
meat chopper are die cast by Mount Vernon 
rapidly and economically — turned out so 
clean that machining operations are elim- 
inated, and a brilliant ‘‘silver-plate"’ finish 
is obtained by simply tumbling in a ball 
mill. Result: A plus-value, quality product, 
with unusual sales appeal, that can be sold 
competitively. 
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In tackling your own manufacturing 
problems, remember the outstanding ad- 
vantages of die casting, and consult with 
us. We are confident that, with our wealth 
of experience and modern facilities, we 
can show you the way to increased output, 
lower unit costs . . . improved products. 


MT. VERNON 
DIE CASTING CORP. 


Le VERNON NEW YORK 











Vibration under high pressure? = 


Alternating Current 
WORK 
SOLENOIDS 





Flared Tube Fittings make ae 
light wall tubing practical ” ve 


Les 
S SPace, 
**+AT LOWER COST 
Electrical steel is wound to form cylindric al plunger. Impreg- 


nated coil enclosed in drawn frame. Assures low iron loss in 
less space than conventional stacked lamination construction. 


Greater flexibility in mounting. Cylindrical plunger permits 
levis to be rotated to any position, 

Consider this solenoid where space and cost are factors. 
Available with continuous duty magnet coils to 600 volts A.C. 


kor more complete information write for Work Solenoid 


Bulletin No. E-5, Address Department 
R-B-M DIVISION, Essex Wire Corporation 


Logansport, Indiana 





Would you switch to light wall 


saa Wiig. Co tubing if you could obtain fit- 


MANUAL AND MAGNETIC ELECTRIC CONTROLS 


ine «Arve tings that withstand vibration = FOR AUTOMOTIVE. INDUSTRIAL COMMUNICATION AND ELECTROMC USE 
uperseal Fittings. 





under high pressure? 


Then you'll be interested in Superseal Flared 
Tube Fittings which are now standard equip- 
For ae 


ment on steam generators and on air compres- 








sors with pressures running up to 600 P.S.I. 


The same fittings in an Underwriters’ Labora- Long Service ee 
tories test maintained a leakproof joint under 


pressures up to an amazing 8090 pounds, at Low Maintenance 


which pressure the steel tubing split. on 


Swinging Pipe Lines 


Grinnell Company, Inc., Providence 1, R. I. 





SUPERSEAL FEATURES SAVE TIME, SAVE MONEY ! 


PERMANENTLY LEAKPROOF JOINTS unaffected 
by vibration 

FOR ANY TUBING, including welded steel tubing, 
using a single flare. 

LONG, SMOOTH, TAPERED 10° FLARE on fitting 
and inside of self-aligning nut hold tubing securely. 
NO SHEARING ACTION to injure tubing at point 
of flare when nut is tightened. Tubing actually 
reinforced. 

REPEATED DISCONNECTIONS without injury to | Style ““H” 
tubing. 

PRODUCTION FLARING up to 2000 a day on 


inexpensive flaring machine 


Just four simple parts! Com- 
pletely enclosed from grit 
and dirt, Flexo Joints have 
no small parts, no springs— 
and no ground surfaces to 
wear. Four styles fit all 
standard pipe sizes from 4" 
to 3 


Wherever steam, air, gas, 
water, oil or other fluids 
must be conveyed through 
STOCKED IN BRASS AND STEEL, 's" to '2 swing joints, Flexo Joints 
have proven their value 
through safer, more de- a = ee 
pendable service. They Styes oe "5 sicispelad 
offer complete 360° movement, with unrestricted flow in all positions 
a? Y Fag, to give the flexibility of hose, the strength of pipe! 















Write for details and specifications. 


>< GRINNELL _ FLEXO SUPPLY COMPANY, Inc. 


4650 Page Bivd. St. Louis 13, Mo. 
| In Canada: S. A. Armstrong, Ltd. 115 Dupont St., Toronto 5, Ont. 
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Morse Silent Chain Drives 


THE sTtorY of Morse Silent Chain Drives is an endless one of efficiency, 


low cost and positive power transmission. 


Perhaps the most effective known means of transmitting power between 

| shafts. Morse Silent Chain is quiet. smooth, and dependable. Considered 

by engineers as flexible gearing, it has been used to transmit 5000 h.p. in a 
} single drive: speeds have sometimes exceeded 8000 FPM. At high velocities, 
Morse Silent Chain Drives utilize centrifugal foree to distribute driving 
effort over a greater number of teeth. reducing impact, wear, and noise. 


Part of the story of the operating economy and long life of Morse Silent 
L | Chain Drives is found in the famous frictionless rocker joint. Employing 
essentially a simple rocking-chair action. Morse Silent Chain contact is 
confined to rolling instead of sliding action. Less heat is developed, enabling 
the drive to transmit heavy loads at high speeds without overheating. 


Simple to connect or disconnect. Morse Silent Chains can be installed or 
removed without dismantling machines on which they are used. Chain length 
is easily and quickly adjusted for any center distance, and speed ratio changes 
can be readily accomplished. The initial cost of Morse Silent Chain Drives 
is surprisingly low. and their high efficiency and frictionless joint design 
assures the lowest operating cost per hour and low maintenance outlay. 
Why not check the Morse Silent Chain story more completely? Write for 
catalog C71-48. Morse Chain Company, Dept. 353, Detroit 8, Michigan. 
- . * 


Morse Roller Chain Drives @ A low-cost. positive. efficient. flexible drive for use 
under rigorous operating conditions. Morse Standard Roller Chain is applicable to a 
wide range of installations and is available in all American Standard pitches and widths, 





a 


& @ 6 MORSE 


MECHANICAL 
i | POWER TRANSMISSION 


0 






Mortiex Roller Chain Silent Chain Mortiex Radial | 
Couplings Couplings Drives i PRODUCTS Srestienn : 
ecencnesttnmanat i in a i San ceca ele 


See | 


MORSE CHAIN COMPANY e DETROIT 8, MICHIGAN 
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What a Difference... 
A GREER ACCUMULATOR 


makes xn AUTOMOTIVE 
HYDRAULIC SYSTEMS 











Wb viion: Aon and trucks 


travel our nations highways with greater 
safety, smoothness /and comfort because 
of hydraulic power transmission. Auto- 
matic fluid/transmission to eliminate 
fatigue, power steering and brakes for 
safety and dependability, finger-tip ac- 
tuation Sf doors, windows, tops, etc. All 
operated hydraulically. The giant presses 
and machines used in their manufacture 


/ 
ydraulically operated too. 





Greater Manufacturing Economy And the one unit which will make these 


operations more dependable and eco- 
nomical/is the Greer Accumulator. Some 
of its numerous and diversified uses are: 
absorbs pulsations and shock, stores fluid 
for emergency use in case of pump fail- 
ure,’ compensates for line leakage 


and thermal expansion and contraction, 


Greater Operation Sofety 
& Dependability 


supplements pump output during peak 
Idads making it possible to use small 
pumping unit. Can be used as a dispenser 
of oil or grease in pressure lubrication 


systems, etc. 


Sizes from 2 cu. in. to 10 gals., pres- 
sures up to 3000 psi. 





Longer Service Life Through Positive 


Shaneiies Get the complete story by writing for 
vbricotr be 


our free booklet. Bulletin 200. 


SALES REPRESENTATIVES IN ALL PRINCIPAL CITIES 


YOUR SYMBOL eo] ey 43 ied 3 


HYDRAULICS INC. 
454 EIGHTEENTH ST., BROOKLYN15, N. Y. 
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WANT MORE 


INFORMATION 


about 
PARTS 


MATERIALS 
SUB-ASSEMBLIES 


or 


FINISHES ? 


Chances are you will always 
find in Propuct ENGINEER- 
inc’s “New Catalogs and 
Bulletins” insert several 
listings offering literature 
which will supplement the 
articles and advertisements 
which are of greatest inter- 


est to you. 


So, each month, be sure to 
check through the “New 
Catalogs and Bulletins” 
and send us your requests. 
Without cost to you, we'll 
see to it that the manufac- 
turers concerned receive 


your requests promptly. 


PRODUCT 
ENGINEERING 


330 W. 42Np STREET 
New York 18, N. Y. 
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MINIATURE BAYONET SOCKET 
LS Ae CLS 





The electrical manufacturing industry has long de- 
manded a better miniature bayonet socket of 
sturdy, quality construction for pilot lights. Now, 
Morse, outstanding leader in the specialty socket 
field, has come up with the welcome answer. 





The Morse Miniature Bayonet Socket, designed 
especially for G-E Glow Lamp applications, has at 
last brought the miniature socket out of the “toy” 
class. Made of full-gauge brass tubing, for long- 
life service and ultimate economy, available with 
leads of any required length — the MINIATURE 
BAYONET Locket offers all the adaptability and 
versatility of Morse Standard Sockets. 


It can be used in every place — in every product 
— where there is a need for a pilot light — and 
assures thoroughly dependable performance of 
these vital lights. If you've been waiting for this 
rugged miniature poll let's get together on its 
application to your problems. 





IF YOU ARE ENGINEERING ANY OF 
THESE PRODUCTS, YOU CAN USE 
THE MORSE MINIATURE BAYONET 
SOCKET. 

Household Appliances, Safety Switches, Con- 
trol Panels, Coin-Operated Machines, Dial, 
Pilot or Night Lights, Heaters, Indicators, 
Locators, Testers, Office Machines, Tempera- 
ture Controls, etc. 


> 


% & IF YOU HAVE 


A SOCKET 

PROBLEM — LET 
SOCKETS US SOLVE IT. 

FRANK W. MORSE COMPANY, 1300 Soldiers Field Road. Boston 35. Mass. 


Also manufacturers of PLUG RECEPTACLES © LAMP SOCKET ADAPTERS ® SOCKET EXTENSIONS © BAYONET TYPE SOCKETS 
BRASS CLEATS ® WIRE CONNECTORS ® SWITCHES © COPPER and BRASS TERMINALS ® LAMP GUARDS ® CEILING and 
CLOCK GUARDS 














CAN BE FURNISHED IN ANY OF 
THESE SOCKET MOUNTINGS 


| —either in standard production or especially 
designed models. 


Write us about your problems, sending 
samples, blue- prints, specifications. 





THERE IS A 
MORSE SOCKET 
TO MEET EVERY 

SPECIAL REQUIREMENT. 
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CAN BE 


THE PEERLESS ELECTRIC COMPANY © WARREN, OHIO 
Manufacturers of Quality Motors for more than 55 years 
Single Phase + Polyphase « Direct Current Motors 





1545 EAST FIRST STREET 


@ A high percentage of all Peerless Motors 
are manufactured to meet the specific operat- 
ing requirements of the equipment with 
which they are to be used. Answering these 
motor problems has given Peerless engi- 
neers an experience that can be yours when 
you call Peerless for advice on motor appli- 
cations. 


You will save time, energy and money by 
turning your motor problems over to Peer- 
less. Call on us by telegram or telephone. 
Increased engineering and production facili- 
ties can be put to work for you promptly. 


This third rail insulator has a double job first, it must 
have the high dielectric strength to withstand heavy current 
charges. Second, it must be sturdy enough to stand up under 
the incessant pounding of passing trains. Add to these the 
inherent qualities of resistance to temperature changes, to 


moisture, to most acids and you have the reason so many 
manufacturers turn to Universal for their insulator needs. An 
experienced Universal engineer will be glad to help with 
your insulator requirements. Get in touch today. 


ERE’S MOTOR EXPERIENCE THAT 











£3 i - 


Dayton Rocers 
Manufac lie ring Company 





Minneapolis (7), Minn. 





SANDUSKY, OHIO 





THE UNIVERSAL (U) CLAY PRODUCTS CO. 
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SIW’ 


DROP-FORGINGS 


ANY SHAPE + ANY MATERIAL - COMPLETE FACILITIES 


Write for Free Forging Data Folder. . . Helpful, Informative 
J. H. WILLIAMS & CO., “The Drop-Forging People’ BUFFALO 7, N.Y. 
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alice 


{TUNGSTEN CARBIDE) 





TALIDE METAL MEETS 
EVERY REQUIREMENT 

















i 


“<a 


CENTERLESS BLADES 


Call our service engineers for | 
if i 
assistance on tooling problems — 


Faster cutting than other tools, Talide Tools and Tips wear much 
DRILL JIG BUSHINGS & P 
longer and require only infrequent redressings. Same long-run advantages 
whether you machine steel, cast iron, non-ferrous metal or non-metallic 


r materials. 
| The quality of Talide Tools never varies. Made from the hardest 
) man-made metal, each Talide Tool and Tip has the same metallurgical 


consistency. 

















For lower costs, try Talide Tools and Tips. . . plastic-dipped for pro- 
ROLLING MILL WORK ROLLS | tection in shipment or storage. Available in 24 hours or less from ware- 
— : houses in Newark, Youngstown, Detroit and Chicago. 


Send for engineering-style catalog 48-T''Standard Talide Tools and Tips” 


DC 
¢ mV a 
ap caw, 
3 


YOUNGSTOWN 5, OHIO Pioneers in Tungsten Carbide Metallurgy 
CUTTING TOOLS - DRAWING DIES - WEAR RESISTANT PARTS 
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Wrco Collector Rings are made in all 
sizes to carry currents of 5 to 200 amperes. Two 
to twelve rings can be furnished on one stub 
complete with brush holders, brushes, studs for 
supporting the brush holders and stud rings. 
The collector rings can be assembled as a unit 
on one hollow tube with threads on one end and 
insulation bushing on the opposite end. The 
brush holders carrying the current are made of 
brass. The collector rings are made of hard 


bronze material. Bakelite insulation is used. 


Welco Collector Rings are custom-built to fit the 
special design and functional requirements of 
your machines or equipment. A limited num- 
ber of standard types are available. Send us 
your blueprints and we will design for you the 


collector rings that are functionally correct. 


THE B. A. WESCHE ELECTRIC CO. 


CINCINNATI 10, OHIO 


1624-20 VINE ST. 





Rings fe 









Now Terminals Can Be 


ATTACHED & SOLDERED 
in ee 





The greatest innovation in attaching I 

terminals to wires is now available to the industry . . “Pre-sol- 
dered” TANDEM TERMINALS! Made in various sizes ‘ot types. 
these remarkable, production-proved terminals (supplied on reels) 
can be applied at rates up to 1200 per hour by a new Terminal 
Attaching Machine that cuts off, clinches and solders terminals in 
one instantaneous operation. Handling of loose terminals, solder 
and flux are eliminated to reduce costs and boost production on long 
runs. Standard types available. Send for detailed information. 
enclose sample of wire and terminal now used. Address Dept. B. 

For ordinary runs in moderate quantity we continue to produce 


SEPARATE TERMINALS for ELECTRIC WIRES 


We also make SMALL METAL STAMPINGS Exact to 
Customer's Prints. Modern Plant and Equipment. Mod- 
erate Die Charges. Precision Work. Prompt Service. 


PATTON-MacGUYER COMPANY 


17 Virginia Avenue, Providence,R.I. 











If you are looking for pumps that will give 


dependable, trouble-free service, learn about 

Vikings! Simple gear-within-a-gear design, with 

two moving parts, and rugged precision con- 

struction fit Vikings for the toughest kind of 

pumping jobs you can have. You'll find a Viking 

pump in the style and size you need, correctly 
engineered to do the job... 
to handle any clean liquids, re- 
gardless of viscosity. 


For Complete Information About 
Viking Pumps, Write For A Free 
Copy of BULLETIN 49S8X 


Viki Tae 
i ing Cedar Falls, lowa 
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A standard-dimension 
ball bearing with a 
removable synthetic 


rubber seal impervious 
to oils and greases 
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Short cut to succes 
with Molded Plastics 


If you have a part or product to 








be molded of plastic, your nearest 
Watertown man will place our 34 years experience as custom molders 


of every type of plastic for thousands of different applications at your service. 


If the job calls for development of a special molding compound, or close 
control of production, you profit from our laboratory . . . second to none 
in the industry. There we X-ray, push, pull, twist, pound and bake experi- 
mental and production samples . . . analyze their electrical, physical, chemi- 


cal and mechanical properties . . . until you, and we, know the job is right, 
Here are the Watertown men . . . 














_ i 


New York—H. A. Rankow, 175 Fifth Ave. 
Chicago — National Insulations Co., 


—John W. Witherow, 
oo Vulcanized Fibre Co. 
1927 First Ave., South 


2808 W. Lake St. Francisco—G. W. Harmssen, 
G. W. Glasscher : : — - Notional Vulcanized Fibre Co. 
).P. Densemy ae oy 273 Seventh Ave. 


eles —Fred M. Foley, 
- “cane Vulcanized Fibre Co. 
2325 East Eighth St. 


i Chicago 
Detroit —J. P. Greener from 
Cleveland —Carl F. Linn, 866 Hanna Bidg. 
Milwaukee —Roger L. Miller, 729 N. Broadway 








THE WATERTOWN MANUFACTURING CO. \ 


mY R)) Yif 500 ECHO LAKE RD., WATERTOWN, CONN. 


Mil, — 


RE-SOLVES 
DESIGN and 
FABRICATION 
PROBLEMS 


IMMe_E 


' 
‘ 
' P 
| AVay 





— = al 

Complete facilities for sheet metal working and spinning of all 
metals — including stainless steel — are available at Teiner. Blanks 
ranging in diameter from up to 16 feet to the size of a thimble may 
be spun to meet tolerances formerly limited to other methods. Designs 
regularly in production at Teiner include stainless steel shrouds, aluminum 
reflectors, metal hemispheres, guards, baffles, parabolic shapes, flanged 
and dished heads. Estimates prepared promptly from your samples 
or drawings — consult Teiner and save time and money. 


ROLAND TEINER COMPANY, 


134 Tremont Street Everett 49, Mass. 
Products Engineered and Manufactured 


INC. 
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SPEED 
CONTROL 


for 
Electrical 
Drives 


You probably read this 
authoritative and helpful 
feature article in the Janu- 
ary issue of Propuct 
ENGINEERING. Concisely 
written, it surveys per- 
formance characteristics 
and equipment require- 
ments. Charts and drawings 
graphically illustrate im- 
portant design factors dis- 


cussed in its 32 pages. 


For those who would like 
copies of this basic treatise 
for distribution to their 
technical staffs, we have a 


supply on hand. 


Reprints in booklet form 
are available in limited 
quantities at 25¢ each from 
Reader Service Depart- 


ment. 


PRODUCT 
ENGINEERING 


330 W. 42Npb STREET 
New York 18, N. Y. 
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4 reels of VEELOS 


can replace 316 sizes 


of endless v-belts 


HAs your v-belt inventory grown too 

large, too costly and too complicated 
by too many sizes of endless v-belts? No 
matter what size your inventory, Veelos 
can cut it—drastically! 

Let’s assume that you use O, A, B and 
C widths. With only four reels of Veelos 
you can make up more than 316 sizes of 
endless v-belts. If you use only A and B 


FREE VEELOS CATALOG shows how Veelos can bring many 


distinct v-belt advantages to your plant. See page after page 


VE 


THE LINK 


V-BELT 
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of illustrations of Veelos at work in industry after industry. 


Full engineering data is given. Write for your free copy today. 


MANHEIM MANUFACTURING & BELTING COMPANY 








sizes, your entire v-belt inventory will be 
complete with just two reels. Any length 
belt is quickly uncoupled from a reel, 
made endless and installed. 

Ease and speed of installing Veelos 
lowers machine downtime. On drives with 
outboard bearings, it is installed with- 
out moving the motor or dismantling 
the machine. 





MANHEIM, PA. 


ADJUSTABLE TO ANY LENGTH + ADAPTABLE TO ANY DRIVE 


Made in all standard sizes, fits all standard grooves. Packaged on reels in 
100-foot lengths. Sales engineers in principal cities; over 300 distributors 
throughout the country. Veelos is known as VEELINK outside the United States, 





TIMING MOTORS 


AND 


TIME MACHINES 


For The Makers 
Of All Types of 
Timing Devices .. . 


Patented SYNCHRON Motors are com- 
pactly built, with rotor and coil nested in 
a sturdy, streamlined case 234 in. x 1%¢ 
in.—with power to pull 8 oz. direct load 
continuously at 1 RPM. 


Operates Efficiently 
At Any Angle... 


Motor has oil storage reservoir and pat- 
ented oil feed to bearings. Double bear- 
ings on rotor, reduction, and output shofts 
reduce vibration, assure quiet, trouble- 
free operation. 


No Compromise 
For Quality... 


Brass gears operate against steel pinions, 
babbitt bearings bathed in oil, hardened 
steel shafts, high precision machining, 
careful finishing, and minute inspection 
of all parts . . . these are the “plus” 
values in all SYNCHRON Timing motors 
and Time Machines which have earned 
the confidence of leading manufacturers 
of all types of timing devices. 


If you have any spe- 
cial timing problems, 
feel free to call on us 
for suggestions. Com- 
plete engineering data 
sent on request. 


HANSEN MANUFACTURING CO., INC. 


Established 1907 - a Pioneer in Synchronous Motors 


PRINCETON 5, INDIANA 





MADE TO ORDER 


— 

















Tubes, Rods, Wire reduced by rotary swaging to 
your specifications by the pioneer rotary swaging 
machine builder 

Cuts show various tubes reduced, tapered and 
closed on end by swaging. Solid work up to ¥," 
diameter and medium wall tubing up to 21 4" 0.0 
can be handled 

You benefit from our rearly seventy years’ rotary 


swaging experience 


ope cememme ion. (saespany 


SPECIALTY DEPT. 


Gorrington, Conn., USA. 


how to save space, 
material and money 


a 
: T 
By Using UTHILL 


- 
. ‘eg Al = 


Stripped Pumps 
In Your 


Machinery Designs | 


You'll find many practical suggestions for incorporating 
the pump directly into the design of your equipment in 
this Tuthill Stripped Pump bulletin. It presents the two 
types of stripped pumps available, designed for lubrica- 
tion, coolant, hydraulic and liquid transfer service. 


Capacities up to 200 g.p.m. Send for your copy today. 


TUTHILL PUMP COMPANY 
939 East 95th Street . Chicago 19, Illinois . Phone RE 4-7420 
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K What makes the Eand/ 


When Col. C. G. Conn, the colorful Elkhart grocer who played in 
the town band, abandoned the cracker barrel for the tuba and the 
trombone in 1875, he bent his first horns to shape around tree trunks. 
But he started the industry that has made this nation the most mus 
ical on earth... a nation of three million young musicians, of 30,000 
school bands and 35,000 school orchestras 

Since those early days, throughout the evolution of the Conn fac- 
tory from a board shack to the largest and most modern in the world, 
Conn Instruments have been made from Brass and Nickel Silver 
supplied by The American Brass Company 

Well-known to both musicians and metal craftsmen are the many 
advantages that make brasses and other copper alloys indispensable 
for musical instruments. Only these metals can produce the tonal 
qualities desired ... and only their ductility and ready workability 
can produce the flowing curves, the graceful tapers and glistening 
bells of modern band instruments. 

“We have always found,” writes Conn, “the copper alloys fur- 
nished by The American Brass Company to be consistently uniform 
in the properties so essential to our operations. And when we say 
this, it should be borne in mind that our standards of material test 
ing and tonal precision are without equal in our field.” 

Uncompromising metal standards such as those set by C. G. Conn 
Ltd. are the expected thing in industry after industry specifying 
Anaconda Copper and Copper Alloys. How varied these industries 
are, and the alloys they require, are graphically indicated on the 
next page. 


DA THE AMERICAN BRASS COMPANY 
General Offices: Waterbury 88, Connecticut 








is the trunk of an 
indispensable family tree 


The copper family of alloys is versatile, indeed. These de- 


pendable metals have contributed to the development of 
practically all technical and industrial progress. Other 
metals may have more distinctive properties. Chromium is 
harder; magnesium is lighter; silver has higher conductiv- 
ity. But ... of all commercial metals, copper and its alloys 
combine to best advantage a range of physical and chemical 


properties not found in any other group. 


These properties include a high degree of corrosion resist 
ance; high tensile strength and fatigue resistance; ductility, 


hardness and toughness; ready weldability; resistance to 





abrasion; hot or cold workability; machinability, and high 


thermal and electrical conductivity. 


Yet, these very properties, singly or in combination, can be 
varied considerably by metallurgical adjustment of compo- 


sition and by changes in the technique of fabrication. 


Our Technical Department will be glad to work with you in 


selecting the best metal for a specific application 


“— General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 


In Canada: Anaconda American Brass Ltd., New Toronto, Ont. 


Snaconda Copper Mloys 




















Makings of a Plastics Fan 


It keeps happening! Meet Robbins & 
Myers, the newest Kurz-Kasch fans— 
enthusiastic, appropriately enough, be- 
cause of what plastics have done for 
their great floor fan, the “Breeze-All.” 

The “Breeze-All” is unique in ap- 
pearance and performance. Handsome, 
rich-looking and quietly powerful, it 
continuously delivers cool, floor-level 
air throughout large rooms. And its 
success story is matched by the success 


story of its plastic parts. 


There are two, as pictured, both of 


Kure-Kasch 


them good-sized—the lustrous, rich top 
cover, 1514” in diameter, and the baffle 
cone, 6! 4" in depth of draw. Together, 
they double as motor housing and table 
top, and are easily assembled as struc- 
tural members for a unit capable of 
supporting a 750 lb. weight. They're 
attractive, sufficiently strong, and con- 
siderably less expensive than either 
stampings, die-castings or spinnings. 
Along with R&M, you'll find many 


other leading manufacturers—in great- 


ly diversified fields—listed among 


FOR OVER 33 YEARS PLANNERS AND MOULDERS IN PLASTICS 
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Kurz-Kasch, Inc. *1427 Sovth Broadway * Dayton 1, Ohio 


BRANCH SALES OFFICE: New York, Lexington 2-6677 
Chicogo, Harrison 5473 * Detroit,Woodword 2 5214 
Philadelphia, Granite 2.7484 * Dallas, Lakeside 1022 
Los Angeles, Prospect 7503 © St. Louis, Rosedale 3542 
Toronto, Canada, Adelaide 1377 


EXPORT OFFICES: 89 Broad Street, New York City, 
Bowling Green 9-775}, 


Kurz-Kasch customers. They seem to 
like the Kurz-Kasch way of handling 
production, meeting inspections, ful- 
filling shipping schedules. We've been 
doing it for decades—have complete 
facilities for any compression, transfer 
or plunger-moulding job. We can 


handle yours right now. 


297 








298 





THIS CENTRIFUGAL 
STARTING SWITCH 
assures a lifetime of 
perfect starts) Opens 
gently but positively 
Large oversize contacts 


are made of silver 


much finer than sterling 


Quiet, dependable 
long-lived, this switch 
gives you the trouble 
free performance you 
want for your equip 


ment 


° } i 
Yes, K-C Motors 

meet the equipment designer’s most 
modern requirements in styling. The 
real beauty is that they’re just 
as good as they look, too. Rugged 
and tough, these powerful units deliver 
quiet, smooth, cool performance even 
under difficult conditions of high 
overload and continuous operation. 
They’re versatile, adaptable and 
designed for use when and where you 


want them on your equipment. Write us 
for complete details. 


THE HOOVER COMPANY 
Kingston-Conley Division 
86 Brook Avenue, North Plainfield, New Jersey 


A Product of The Hoover Company. Built in 
ratings of %, “3, Ya, %, 1 and 1% H.P. at 
1725 R.P.M. ond 2 H.P. at 3450 R.P.M. in sin- 
gle phase. Also companion polyphase motors. 













Don’t throw those old 


AUTO TIRES away 





Here's a 15” di- 


a ameter IMPLE- 
NEW MENT WHEEL 
IDEA that takes dis- 


carded automo- 
bile tires — high pressure 5.50, 
6.00 and 6.50. Dealers note. 
Farmers note. 





0 4715 HUB ASSEMBLY 
5—3%5 STUDS 
5—3638 NUTS 
4902 109195 CUP 
100955 SEAL 1—14276 CUP 
5” BOLT—5 Cr BOLT CIRCLE 
$x5 K EEL 141364 
CONE 


and STANDARD 
1%” SAE 1045 COLD 
ROLLED CENTERLESS @ 


GROUND SPINDLES p 4 


47\9 


IMMEDIATE DELIVERY CAP 


FRENCH & HECHT 


DIVISION 
KELSEY-HAYES WHEEL COMPANY 
DAVENPORT, IOWA 
Wheel Buildews Since 1888 






relate Mel lit-to Mel -Sala-¥3 


turn first to 


UNITED-CARR 
for cost-cutting 
design engineering 
service 





Send us your specifications or 
requirements. Address Dept. 10 


a0 


rA UNITED-CARR FASTENER CORP. 
Cambridge 42, Mass. — 
Y 


ry 
MAKERS OF FASTENERS é 4 7 
al oF 
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JOHNSON 











SLEEVE BEARING 


DATA 





IL CLEARANCE in sleeve- 
he bearings is that differ- 
ence in size between the diameter 
of the shaft and the inside diameter 
of the bearing. This space accom- 
modates the lubricant, permits the 
formation of a protective oil film 
preventing metal-to-metal contact 
when in operation and allows for 
expansion due to heat. Bearing per- 
formance, bearing life and machine 
operation are all greatly affected by 
oil clearances determined through 
correct dimensions of shaft and 
bearing. 

It is quite impossible to set hard 
and fast rules for all applications. 
So many factors go into the success- 
ful operation of bearings that each 
should be given individual study 
and clearance data decided from the 
findings. However, certain general 
standards can be used as a guide 
towards correct oil clearances. 

The above chart lists the average 
oil clearances most widely used for 
internal combustion engine applica- 


BRONZE 








Clearances 


SLEEVE BEARING 
DATA 





INTERNAL COMBUSTION ENGINE BEARINGS 


Dia. of Crankshaft 
Journal or Crankpin 











2" to 234" 0015 
283" to 314" a -0025 
3,%'' to 334" .003 
37%" | .0035 

4" | 


Oil Clearance between shaft 
and bearing on diameter 


.004 


Crankshaft 
End Clearance 








.001 | .004 to .006 
| -006 to .008 

.008 to .010 — 
.008 to .010 


.008 to .010 


*This data computed on the use of white or babbitt metals. 


tions. This applies to units in which 
a force feed, pressure lubrication 
system is used. The vertical clear- 
ance is generally maintained to low 
limits whereas higher clearance is 
maintained at split line, accom- 
plished by eccentric bore or reliefs 
at parting line. For splash lubri- 
cated bearings, where the engine 
speed is less than 2000 R. P. M., 
the minimum oil clearance will be 
somewhat larger, varying from 
.0002 to .0006 per inch of shaft 
diameter. 


rdinary industrial applications 
O can be governed by general 
clearance ‘practice—as listed below. 
We have found, through more than 
40 years exclusive bearing manufac- 
turing experience, that the majority 
of applications can be so classified. 
The tolerance range, as shown by 
the chart, provides ample room for 
the formation of a protective lubri- 
cating film. In certain specific ap- 
plications, such as some types of 
machine tools engaged in producing 
very precise parts, clearances must 


be held to very close limits. 

There is one sure way of remov- 
ing doubt concerning tolerances and 
oil clearances. Call in a Johnson 
Bronze Engineer. We are interested 
in giving you bearings that will suit 
your applications—bearings that 
will deliver greater performance 


BEARING CLEARANCES IN INDUSTRIAL APPLICATIONS 





Running Clearance, Thousandths 


of an inch, for shaft dia. under 
CLASS OF BEARING 


we | 1" | Q" 314" 515" 





Precision Spindle Practice--Hardened & | .00025| .00075| .0015 | .0025 | .0035 





ground spindle lapped into the bronze bush- to to to | to to and longer bearing life. Our _— 
ing. Below 500 ft. Min. & 500# Sq. In. | .0075 | 0015. | .0025 | .0035 | .005 are trained in all phases of bearing 
Precision spindle practice Hardened & | .0005 .001 .002 .003 0045 practice. We offer their eer VaCeS to 
Ground spindle lapped into bronze bushing. to to to to t bearing users without obligation of 
Above 500 ft./Min. & 500# Sq. in. nih | -001 -002 _ 003 0045 0065 any kind. 

Electric Motor & Generator Practice .0005 .001 .0015 .002 003 Sie tedeinn date dnet te tet one af 0 nite. 
Ground Journal in broached or reamed to to to to to a 
bronze bushing or reamed Babbitt bushing | .0015 | .002 | .0035 | .004 .006 You can get the complete set by writing to 


General Machine Practice (Continuous ro- 
tating motion)—Turned steel or cold rolled .002 .0025 .003 .004 005 











steel Journals in bored & reamed bronze or to to to to to 
poured & reamed babbitt bushings .004 .0045 .005 .007 .008 
General Machine Practice (Oscillating Mo- | .0025 | .0025 .003 .004 005 
tion)— Journal & Bearing material as above to to to to to 
.0045 .0045 .005 .007 .008 
Rough Machine Practice Turned steel or .093 .005 | .008 O11 014 i d 
cold-rolled steel Journals in Poured babbitt to to to to to 
bearings 006 | .009 | 012 | .016 | .020 SLEEVE BEARING HEADQUARTERS 
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*You Give Us the Formula... 
We'll Design the Product 


— SERVING YOUR NEEDS FOR: 





A Computers 
for perfect machine operation. 


B Servomechanisms.. 


D Technical Reports 


* In fact we'll figure the form 





mechanical brains that instantly solve the setting 


.that automatically translate computed settings 
into actual control positions and adjustments. 


C Scientific Instruments to your performance specifications. 


sla for you, 


too! 





MARTIN-HUBBARD CORP. 


11 BEACON SfT., 
Tel: CApitol 7-6990 


BOSTON 8&8, 


MASS. 


Cable Address: “MARHUB” Boston 


HOW MANY MILES IN A SILVER LINING ? 


UNDRI DS of thous: inds more, 
thanks to ingenious railroad head- 
light manufacturers. Reflectors stay 
mirror-bright through thousands of pol- 
ishings without we aring away silver lin- 
ing applied behind f vless glass. McKee 
has supplied a large proportion of these 
flawless glass reflectors for many years. 
McKee supplies many other industries 
with quality-controlled glass items for 
assembly into finished products—tele- 
vision mirror blanks, appliance window 
panels, mixing bowls, urn liners, and 
many, many others. McKee produces 
many close-tolerance machinery parts, 
too, such as glass godet spinning wheels 
for rayon, to improve processes, cut costs. 
Mckee offers you almost a hundred 
years of know-how in glassmaking. We 
will make glass to your established de- 
sign... help you design new items... 
develop glass to meet your specific needs. 


MAKERS OF THE WORLD'S MOST 


300 


COMPLETE 


If you already use industrial or commer- 
cial glass... 1f you think you might do 
so profitably, call on us. 


Reflector Mirror Blanks. Volume-produced in 
many sizes and kinds for all types of search- 
lights. Made of McKee Glasbake Brand boro- 
silicate glass. Strong, heat-resistant. Molded 
and presse d to exact specifications to minimize 
grinding and polishing required for silvering. 


McKEE GLASS COMPANY 


ESTABLISHED I* 

PRODUCT DEVELOPMENT DIVISION 
JEANNETTE, PA. 

LINE OF 


GLASS COOKING WARE 





PLASTICS 


as 


ENGINEERING 
MATERIALS 


This Propucr EN¢INEER- 
ING reprint offers valuable 
data on plastics as attrac- 
tive engineering materials. 
It discusses the advantages 
plastics offer in weight sav- 
ings. lower costs. moisture 
and chemical resistance. 
toughness and abrasion re- 
sistance, and many other 
qualities that are the every- 
day concern of any design 
engineer specifying plastics 


in his products. 


This informative report 
covers the functional use 
of plastics in the follow- 
ing applications: 
Heavy duty electrical 
equipment 
Heavy production 
machinery 
Motor parts 
Bearings and gears 
Home appliances 
Hydraulic components 
Photographic equipment 
Automobiles 


Reprints in 24-page book- 
let form are available at 
25¢ each from the Reader 


Service Department. 


PRODUCT 
ENGINEERING 


330 W. 42Npb STREET 
New York 18. N. Y. 
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lo gywe you 


LOWER COSTS 
BETTER PRODUCT DESIGN 
IMPROVED PLANT OPERATION 


GREATER PRODUCT SALES APPEAL 


‘ 


— bce 
, “ot aS 





»oT 








peed 
the right _ 


69 


ver 
the right po 


Janette’s new merchandising plan can help 
you improve your product design or 
modernize your plant operation... . 

at lower cost! Write today for 


Bulletin 5000 for information 


about this radically new plan. 








TNT Va 


Another 
Leakage 
Problem/ 





The LINEAR “O” rings used in the P. R. Mallory 
Resistance Welding Electrode Holder make it 
completely leakproof. They prevent cooling water 
from dropping on the material being welded, where 
it could cause rust and discoloration on the fin- 
ished product. 

Previous holders used a packing which tended 
to dry out when not in use. . . when dry, it com- 
pressed to a point where it would not make a 
perfect seal. LINEAR “‘O”’ rings solved this difficult 
problem they retain their size and shape 
making a perfect seal when the holders are in use 
—or idle. 

In addition to a long list of natural or synthetic 
rubber compounds adaptable to a wide range of 
temperatures, gases and liquids, LINEAR is suc- 
cessfully moulding “‘O,”’ “*V,” “‘U” or other shapes 
of Kel-F, Teflon and Silicone for special applica- 
tions. These materials are suitable for seals from 
minus 320°F. to plus 350°F. against concentrated 
sulfuric, hydrofluoric, hydrochloric and other 
vigorous oxidizing materials. 

For your individual packing design or application, 
CALL LINEAR. 


‘PERFECTLY ENGINEERED PACKINGS" 





INEA 


LINEAR, Inc., STATE ROAD & LEVICK ST., PHILADELPHIA 35, PA 


















BRAND 


INDUSTRIAL | 
WIRE ™ 
CLOTH N 


Salt 
For Mechanical and Structural Design 
Whatever your design problem with wire cloth for mechanical 
or structural parts, call on Wickwire Brothers, Inc. — special- 
ists in wire manufacturing since 1873 — for experienced in- 
formation. Wickwire’s CORTLAND Brand Industrial Wire 
Cloth is made to meet your specifications — 
Sizes: One inch to 30 Mesh 
Weaves: Square and special 
Metals: Steel, Copper, Brass, Bronze, Aluminum, Stainless 
Steel, etc. 
Gauge: 14 to 39 and special 
Finish: Tinned, galvanized, painted or plain steel. 
Widths: 24-48” standard; also narrower or wider, and 
slit or cut to size. 
Inquiries about special grades and special applications are 
welcomed. Cortland Brand Industrial Wire Cloth can help 
you build your product better. 


WB Cortland see 


WICKWIRE BROTHERS, INC., Cortland, N. Y. 




















WISCONSIN 
Heavy-Duty -4¢2-7Z00¢ed Engines 
Offer Reputability 

TO MATCH YOUR OWN 


If your company manufactures power- 
operated equipment of any kind that 
can utilize engine power within a 2 to 
30 Horsepower range . . . your good 
name is safe when the performance of 
your equipment is entrusted to Wiscon- 
sin Air-Cooled Engines. 

Here is reputability to match your own, 
no matter how high or exacting your 
standards may be. Every Wisconsin 
Engine from the smallest to the largest 
is of heavy-duty design and construc- 
tion. The perfectly balanced drop- 
forged crankshaft of every Wisconsin 
Engine runs on tapered roller bearings 
at both ends to take up end- and radi- 
al thrusts . . . a typical detail of Wis- 
consin heavy-duty design that assures 
the user “Most H.P. Hours” of on-the- 
job service. 


L 


Single cylinder sizes 
2 to 6 H.-P. 





Two cylinder sizes, 
7 to 13 HP 


Wisconsin Heavy-Duty Air-Cooled Engines are 
available in 4 cycle single cylinder, 2- and 4- 
cylinder types in a complete power range up 
to 30 H.P. V-type 4-cylinder 
ea sizes, 15 to 30 H.P. 


WISCONSIN MOTOR CORPORATION 


World's Largest Builders of Heavy-Duty Air-C ed £ 
MILWAUKEE NSIN SA 
Cable Add WISMOTOR 


~& Fp Va wis : 


¢< ys 4% 
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HASTELLOY Wh 


Alloy aves thousands 0 
Cyaniding °°°°* 


Equipment flours’ service 








Haste..oy nickel-base alloys are being used more and 
more where elevated temperatures and thermal shock 
are combined with corrosive conditions. Cyaniding 
baskets and racks, for example, give months of service when made of HastELLoy alloy sheet. 
For these alloys are strong, ductile materials that resist the effects of extreme heat and 
repeated quenching, as well as the corrosive action of molten cyanide. 

If your operating conditions demand a metal that will resist scaling and corrosion and 
maintain high mechanical strength at elevated temperatures, one of the four grades of 
HAstTELLoY alloy may solve your problem. These alloys are available in all standard forms 
and can be readily fabricated by most common methods. For descriptive literature and 
price lists, contact our nearest district office. 


€ 
PART: Cyaniding Basket 
ALLOY: “HASTELLOY” A 
BATH TEMPERATURE: 1550 deg. F 
COOLING: By dumping in water 
LIFE: 3 years 


PART: Cyaniding Rack 


ALLOY: “HASTELLOY” A 

BATH TEMPERATURE: 1625 deg. F 
COOLING: In oil 

LIFE: 1 year 


Haynes Stellite Company 
) Unit of Union Carbide and Carbon Corporation 
General Offices and Works, Kokomo, Indiana 


TRADE-MARK fis a La Sales Offices 
/ UO ‘7 Chicago — Cleveland — Detroit— Houston 
Los Angeles — New York — San Francisco — Tulsa 









4 








The trade-marks “Haynes” and “Hastelloy” distinguish products of Haynes Stellite Company. 
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HE transmission of photographs by 
wire and radio is accomplished by a 
series of meticulously accurate and miraculously 
synchronized vibrations. Fidelity of reproduction 
demands that there shall be no competition with 
outside vibrations. 

Acme Telephoto has solved the problem through 
the use of a LORD Vibration Control System. Its 
stationary Trans-ceiver models are mounted on Lord 
Tube Form Mountings. Light stationary and porta- 
ble units are mounted on Plate Form Mountings. 
Machines used on board warships of the U. S. 
Navy are supported by Lord Plate Form Mount- 
ings on bars which are again supported on Lord 
Plate Form Mountings. 

Whether your product needs protection and iso- 
lation from outside vibratory forces or control of 
vibration created by its own movements Lord 
engineers can help you. 


See our bulletin in Sweet's 1949 File for 
Product Designers or write for Bulletin 
900 today. It describes the complete 
line of Lord products and services 


LORD MANUFACTURING CO., ERIE, PA. 


Canadian Representative: Railway & Power Engineering Corp., ltd 


Vibration Control Systems 





304 


a COMORROW’S 


AUTOMATIC 
CONTROLS 


TODAY > 


r with the famed GENERAL 
or the T-30 low voltage control 


jard low voltage control circuit 


REE LITERATURE 


7] CONTROLS 


P GLENDALE 1, CALIF 


a > 
low Controds 


GENERAL 
801 ALLEN AVENUE 
Mansfactarers of Automat 


emnaraiure, Level £ 


FACTORY BRANCHES & 















HANDBOOK 


---192 PAGES of 
USEFUL INFORMATION 


Engineers, designers. purchasing agents = 


GET YOUR COPY 


You will find complete data on the lamps used in 
pilot lights. 


And illustrations — all full sizeof hundreds of 
items you will use. 


There is a table of resistors for operation of 
lamps on all voltages. 


Complete dimensional data on each unit. 
More than 2,000 Underwriters’ Listed Assemblies. 


The DIAL LIGHT COMPANY of AMERICA 


Foremost Manufacturer of Pilot Lights 
900 BROADWAY, NEW YORK 3,.N. Y. TELEPHONE SPRING 7-1300 


Wwitt for Handbook 6-149 
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Diesel exhaust elbows used on U. S. Navy sub- 
marines illustrate heat resistance of Gray Iron. 





AW Sint! WA 


WHEN “HEAT-meers GRAY IRON 


AV INIISS 


Gray Iron Characteristics 

Include: Every housewife lucky enough to have inherited one of those 
Castability indestructible iron skillets from her mother knows how it has 
Rigidity withstood thousands of heatings without harm. Grate bars, fire 


Low Notch Sensitivity baskets, radiators, stove and furnace parts are other popular gray 


Wear Resistance iron products subject to constant heating and cooling. 
HEAT RESISTANCE In industry, many striking applications can be found. Take 
Corrosion Resistance 


Machinability 


ingot molds, for example. Resistance to thermal shock, good 
heat conductivity, low coefficient of expansion and high wear 
Vibration Absorption 
Durability 

Wide Strength Range 


resistance in the presence of heat are some of the reasons why 


gray iron is used so extensively throughout industry. 


Gray Irons are available in a wide range of analyses and pro- 
vide combinations of valuable properties unmatched by any 
a ee ee other material . . . plus ultimate economy. 
“GRAY IRON—Its Mechani- 
cal and Engineering Char- 
acteristics, and Details 
for Designing Cast 
Components.” 


Make It Better With Gray Iron 
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YOUR GEARS... 


@ At Fairfield, YOUR GEARS are in the 
hands of specialists equipped with every 
modern facility for producin ee gears 
EFFICIENTLY, ECONOMICALLY. We be 
lieve it will pay you, as it has others, to 
become acquainted with the service Fair 


FAIRFIELD 


EFFICIENTLY, ECONOMICALLY 





field is rendering to manufacturers in vir- 
tually every branch of the machinery 
building industry. Ask for a copy of in- 
teresting, illustrated descriptive brochure. 


FAIRFIELD 
MANUFACTURING 
COMPANY 

313 S. Earl Ave., 
Lalayette, Indiana 






jo INE 
GEARS; 


New...a cost-saving 


EXCHANGE PLAN 





for TRI) Lac Integral-hp Motors 


\ Y \\\ oS ¥ youl \yu\ 


ws i 


successful 


) 
whe | , ol ws 







motors, 16 


with fractional-hp 
been extended to cover integral-hp Tri-Clad 
Motor 


prepared to make 


Exchange 
an immediate 


General Electric is happy to announce that 
the motor exchange plan which proved so 


motors has 


Centers are 


exchange 


















of Tri-Clad open (dripproof) motors (pop- 
ular types, +-pole. | to 5 hp) during the first 
five How the new plan 
machine down time and 
motor replacement costs is told in Bulletin 
GEA-5189 and Bulletin 


years of service. 


works to reduce 


(for motor users) 


GEA-5180 (for machinery manufacturers). 
SEND FOR YOUR FREE COPY to 
Apparatus Department, General Electric 


Company, aN. &. 


Schenectady 


756-2 





Bringing together 
for the first time... 


Engineering data 
on the design of 
ultrasonic systems 













Considers the many uses of 
ultrasonics in industry 


ERE is the first engi 

neering consideration of 
the ultrasonic field... 
essential theory, plus an 
abundance of practical in 
formation never before pub- 
lished! This important new 
hook reviews electronic con 
siderations and outlines of circuits. Mechanical 
and electrical design and construction techniques 
of ultrasonic systems are included . . . everything 


from the design considerations of holders for ultra- 
sonic use to the experimental measurement of 
ultrasonic waves in various media. 


Just Published! 


ULTRASONICS 


By Benson Carlin 

Formerly, Product Research Supervisor, 
Sperry Products 

162 illustrations as 





264 pages  @ $5.00 


BOTH theoretical and practical, this book is 
lefinitely slanted toward engineering design 
te industrial applications. It 
ym on: material test 


nd use in 





ings you valu informat 


Ing, agita transducers, ultrasonic 
systems. I sed arly the characteristics of 
rasonic waves important in practical 





applications: curves, waves, and complex waves; 


Fourier's theore wave trains and the law of 
angula sv ; the ways ultrasonic waves 
ay be 1 the electro-mechanical con 





systems 


ee Practical Uses in Many Fields 
Brought out of the resear laboratory and into 
ry, ultrasor broad, 
tical applications. This 
guide points the way 

greater use of ie 
trasonics in 


MATERIALS 





ics has tremendously 


pra 








CONTENTS 
1. Ultrasonic Waves 
2. Ultrasonic Waves: 


ample, 


fa a wat ¥ 1: re Further Theory 
. eat go a % ste 3. Crystals for Ultrasonic 
CHEMICAL INDUS Use 


TRIES; to make bet- | 4 Crystal Holders for 


Ultrasonio 





ter mixtures and emul 
sions, etc.; METAL 
URGY: for extremely 
iniform mixtures free 
f air bubbles, etc. It 
likewise discusses ex- 
perimental applications 
to systems of televi- 


sion, underwater sig 
naling, depth sound 
ing, communication, 


destruction of bacteria, 





5. Resonance and 
eflection 


6. Continuous-wa 
Ultras 


7. Pulsed Ultrasonic 
Systems 








8. Ultrasonle Agitation 

9. Magnetostriction 

10. Practical Consider- 
erations in the 
Application 
of Ultrasonics 


ye SEND NO MONEY 


SEE IT 10 DAYS FREE 


a —-- 7} 





” McGraw-Hill Book Co. | 
| 330 W. 42d St., NYC 18 | 
Send me Carlin's ULTRASONICS for 10 day 
| amination on approval. In 10 days I will send | 

$5.00 a few cents delivery charge, or return | 
| the book postpaid.® 
| Name | 
| address | 
| City Zone State. 
il ct nerrecaryecstre 
| Position oe FPE-5-49 | 

*SAVE! We pay mailing costs it you send cash with | 
| this coupon. Same return privilege. 


Present icanh 
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BRONZE PARTS 


IN ANY QUANTITY 


Quality-Controlled Production 


Do your specifications call for a simple bushing, 


a thrust washer or an intricate precision part or 
shape? We can duplicate it in bronze and in any 
quantity. Unusual research facilities, specialized 
manufacturing equipment, a Quality Control 
organization that holds production operations 
strictly to your requirements, assure precision 
bronze parts exactly as you want them. Research 
and design service available without obligation. 
Your inquiry is invited. 
FEDERAL-MOGUL CORPORATION 
11043 SHOEMAKER 
DETROIT 13, MICHIGAN 











1899 ¢ FIFTY YEARS OF CONTINUOUS BEARING EXPERIENCE + 1949 
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You can get what you want in 
the complete range of Jones Herringbone Speed Reducers 
OU will find this 128-page catalog of Jones’ in ratings ranging from 1.25 H.P. to 440 HP. 


Herringbone Speed Reducers helpful in the All these reducers have heat treated gears, 
selection of reducers in accordance with A.G.M.A. ground shafts and are mounted with anti-friction 







recommended practice for all con- bearings throughout. Liberal stocks are carried to 
ditions of service. Jones Herring- _ facilitate shipments. 

bone Speed Reducers are built in Catalog No. 70 will save you time and effort in 
single, double and triple reduction laying out drives that call for Herringbone gears. 
types and in every standard ratio WRITE FOR YOUR FREE COPY 


W. A. JONES FOUNDRY & MACHINE CO.., 4417 Roosevelt Rd., Chicago, Ill. 


HERRINGBONE—WORM-—-SPUR-—-GEAR SPEED REDUCERS e PULLEYS 

CUT AND MOLDED TOOTH GEARS ® V-BELT SHEAVES @ ANTI-FRICTION 

1318 Re)’ :) Role) 4-5 32 :) (onule), Mei hb ie) 213-3) TRANSMISSION APPLIANCES 
} , 






REGULAR 


ONE-PIECE 
SELF-LOCKING 
NUTS THIN 


. WON’T SHAKE LOOSE . . . REDUCE MAINTENANCE @ DESIGNING 


@ FABRICATING 
Invariably, when nuts loosen, they cause shutdowns, loss of production, and bad tempers all @ FINISHING 
Ground. All this can readily be eliminated by installing the one-piece, self-locking ‘‘FLEXLOC”, 
because it positively will not shake loose and positively cuts cost of maintenance MAYSTEEL pRopucts, INC 


SERVICE 


From “‘start to finish’* 
Moysteel is equipped 
to handle any shee 


















Pat'd & 
Pats. Pend. 


Tractor 
Radiator, 

Hood and 

Tank Assembly 





The all-metal, one-piece resilient ‘‘FLEXLOC” is becoming increasingly popular, because it is i 712 

processed to have an exceptionally uniform torque and, because it packs a stop, lock and MIL \UKE! , WISCONSIN “Finished in 
plain nut all in one. “FLEXLOC” accommodates itself to a wide range of thread tolerances Modern Plants at 

and can be used over and over again without losing much of its torque. And, being a stop nut, MAYVILLE, SHEBOYGAN spanane teil 
it stays locked in any position on a threaded member. It is not affected by temperatures HARTFORD, WISCONSIN 

commonly met. 

Available in ‘thin’ and ‘regular’ types—in sizes from #6 to 2” in diameter—in NC and NF 

thread series. Write for your copy of the ““FLEXLOC” Catalog 








OVER 46 YEARS IN BUSINESS PRODUCTS 
MANUFACTURERS & 


STANDARD PRESSED STEEL CO. DESIGNERS OF 


Jenkintown, Pennsylvania, Box 545 ae SPECIALTIES 


Branches: Chicago * Detroit * St. Louis * San Francisco 
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OURS tor the asking 


EMERSON-ELECTRIC 









No. 110-F 


CAPACITOR-START MOTORS 
Complete information on a full line of 
general-purpose motors from 1/6 to 3/4 
H.P. Suitable for many types of pumps, 
compressors, machine tools, blowers, and 
other applications requiring a single- 
phase fractional H.P. motor. 


ance Manufacturers can use! 


OTOR FACTS 


If You Have Applications for Motors, 
1/20 to 5 H.P., You Can Use One or More 


of These Practical Data Bulletins 


FAN-DUTY MOTORS 
America’s leading fan manufacturer fur- 
nishes reliable finger-tip information on 
a complete fractional H.P. motor line, 
specially designed for applications with 
a fan blade mounted directly on the mo- 
tor shaft. Single- and two-speed split- 
phase, split-capacitor, polyphase, and 
D.C. types, with specifications. 


Here’s motor information that Electrical Engineers and Appli- 
Packed with pertinent speci- 
fications, construction details, and performance data, these 
Emerson-Electric Motor Bulletins furnish an authoritative 
reference guide in the selection of motors best suited to your 
applications. Emerson-Electric Motors are built to NEMA 
dimensional and operating standards. A request on your 
letterhead will bring you the Bulletins desired. 


Write: The Emerson Electric Mfg. Co., St. Louis 21, Mo. 





No. 113-F. 








SPLIT-PHASE MOTORS 
Specifications and construction features 
of both general- and special-purpose mo- 
tors for a host of applications. Sleeve- or 
ball-bearing types; totally enclosed or 
open- protected; rigid or resilient mount- 
ings; thermal ae Ratings from 
1/20 to 1/3 H.P. 


OIL-BURNER MOTORS 
Performance curves, dimensional data 
and construction features on specially 
designed oil-burner motors, based on 
58 years of research, design and preci- 
sion manufacturing to meet the problems 
of oil burner applications. Totally en- 
closed, streamlined, quiet-running ... 
built for continuous trouble-free service. 


1/6 H.P 


a | 
= 
ao 


No. 114-F. 












Propuct E-NGINEERING 


INTEGRAL MOTORS 
Emerson-Electric Integral Motors up to 
5 H.P. are fully described, with construc- 
tion details, performance curves, and di- 
mensional data. Included are repulsion- 
induction, repulsion-start induction run, 
polyphase, and D.C. motors for a wide 
variety of applications. 


EMERSON 2-3 


Mn 
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JET PUMP MOTORS 

This bulletin gives construction features, 
performance curves and dimensional data 
on motors developed especially for direct- 
drive jet pumps. The heart of a jet pump 
is the motor that powers it... an impor- 
tant reason for specifying motors that 
embody every dependable feature and de- 
sign improvement achieved by a pioneer 
manufacturer of pump motors. 


ELECTRIC 


ectrié 





No. 115-F. 


MOTORS « FANS —— —x— APPLIANCES 
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INTEGRAL FORMED DRIVE SQUARES 
ON A WIDER RANGE OF 
FLEXIBLE SHAFT SIZES 





S.S.White is now prepared to furnish flexible shafts with integral 

formed drive squares in the larger diameters of 4", 5/16” and 

¥a"". Added to the regular line of smaller shaft sizes, the new 

— provide a wide assortment as indicated by the table 
ove. 


These accurately swaged drive squares offer the following 
advantages. 
1. They save the cost of making and assembling a separate 
end fitting. 
2. They make possible the use of a closer fitting casing which 
assures smoother, better operation. 
3. They provide a balanced, multipoint drive which contributes 
further to smooth operation and eliminating vibration. 
It will pay you to check your present or proposed flexible shaft 
applications to see where you can use these operation-improving, 
cost-saving formed ends. Our engineers will be glad to cooperate. 


WRITE FOR THIS FLEXIBLE SHAFT HANDBOOK 


260 pages of facts on how to select and apply 
flexible shafts. Copy sent free if you ask for 
it on your business letterhead. 


SS.WHITE ous TRIAL wys0n 


me DEPT 10 EAST 40th ST., NEW YORK 16, N. Y. =e 


FLEXIBLE SHAFTS AND ACCESSORIES 
MOLDED PLASTICS PRODUCTS—MOLDED RESISTORS 


Oue of Americas AMAA Industrial Enterprises 
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BUYER'S 
MARKET 


the new 
challenge 
to 


INDUSTRY 


Yes. the buyer’s market is 
back again in many product 
lines... sure to be back in 
all lines before this year 


runs out, 


So now, when you are prob- 
ably concentrating on re- 
designing your products to 
sell successfully in compet- 
itive markets, we think 
you'll want as much help as 
we can give you in Design- 


ing for Lower Costs. 


The June issue of PROD- 
UCT ENGINEERING will 
be completely devoted to 
this very important subject. 
Watch for it. This issue 
seems sure to set a new 
high mark in industrial 


publishing. 


* 


PRODUCT 
ENGINEERING 
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Galvanized sheet can be firmly riveted to 
angle iron by one man working from one side 
of the job with Cherry Blind Rivets and Tools. 

















MAKE YOUR HARD JOBS EASY considerable savings in man-hours. As the job progressed, 


the men found other applications for Cherry Rivets... fittings, 
. - conduits, braces, instruments, switches, door latches, etc. 
eee pick the Cherry Rivet you need were installed by Cherry Riveting because Cherry Rivets and 


Tools did the best job in the least amount of time. 

EXCELLENT VIBRATION RESISTANCE. In this case, with 
blower fans in operation, screws might strip and work ioose. 
It's a vastly improved vibration story with Cherry Rivets. Con- 
sisting of two parts, a Pull-Through Hollow Cherry Rivet is 














FACILITY COUNTED in the selection of steel Pull-Through installed by pulling an inner stem completely through a hol- 
Hollow Cherry Rivets for the construction of these blower low member. A “tulip head” is formed on the blind side of 
rooms within the new Los Angeles Mirror Building. On this the work. The sheets are securely “clinched” together. The 
job, “elbow room” was limited. It was an “inside job.” It was rivet shank is also expanded, filling the hole in the materials 
too tough, too expensive, from a time-consumed point-of- being fastened. To speed assembly work, and gain tight 
view, for the two-man bucking team and solid riveting. vibration-resistant fastenings, specify Cherry Rivets. Write 
Cherry Rivets provided stout construction throughout with Dept. D-106 for descriptive literature. 
Y standard 
mn a! eae * ee 

CHERRY RIVETS TO MEET L{ | ‘L i | 

YOUR NEEDS 

Cherry has pioneered the application c ° M P A N Y 

of blind rivets in American industry. 








Today there’s a Cherry Rivet for every HOME OFFICE—CHERRY RIVET CO., 231 Winston Street, Los Angeles 13, Calif. 
fast g requirement. Cherry provides Distributed in principal cities 


aoe Y 
Ay a complete line of blind rivets and tools. 





CHERRY RIVETS, APPROVED BY U.S. NAVY, U.S. AIR FORCE, CIVIL AERONAUTICS 
AUTHORITY, AND UNDERWRITERS’ LABORATORIES, INC. ARE PATENTED. 
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HILLIARD Céccekecs | 


©" Improve Product Performance 
FOR POWER CONTROL DESIGNS with NYLON Rod and Strip 


HILLIARD 
SINGLE 









REVOLUTION 
CLUTCH 


GEARS machined from Nylon 


Rod have excellent wear resist- 
ance, operate quietly and do not 
require lubrication. 





Unequalled for accurate 
control of intermittent ma- 
chine operations — cutting, 
punching, and packaging. 
Gives closer tolerances to 
cut-off, stamping, shearing, and similar machines. Completely 
automatic; manual, mechanical, or electrical control. 











BUSHINGS i. susing ae 


vices are machined from Nylon 
Rod, staked into place and tapped. 
They have the toughness to with- 
| stand staking and the heat re- 
sistance that gives long product 


HILLIARD 
OVER-RUNNING 
CLUTCH 


WASHERS 1. nizing com- 


mutator segments are stamped 
from Nylon Strip at minimum tool- 
ing cost. Use of nylon permits 
reduction in size without loss of 
strength, and gives heat resist- 
ance to withstand nearby solder- 
ing during assembly. 












Hilliard Over-Running 
Clutches and Couplings are 
automatic in operation. 
They are unexcelled for 
automatic two-speed drives, 
dual drives, stand-by drives, 
and for allowing machinery to “coast” after drive stops. Ex- 
cellent as fixed or infinitely adjustable ratchets. 

' 


ROLLERS ir cicratt use 


are*made from Nylon Rod for a 
number of reasons: light weight, | 
wear resistance, good frictional | 
properties. 


HILLIARD 
SLIP 
CLUTCH 





A reliable series of spring- 
loaded slip clutches and 
couplings. Rugged construc- 
tion with ample friction sur- 
face for heavy-duty use. Rod and Strip. 

Outstanding for preventing 

overloads and shocks; for You eliminate the need for costly molds on short 
starting heavy loads; as tension drag brakes; for reelingand | run jobs. You save time in production, with nylon 
winding operations; and many other uses. that is easy to machine or stamp. And you avoid 
long waits for new molds when designs are changed. 


For economy along with product improvement, 
think about these advantages you get with Nylon 














Hilliard’s Engineering Depart- 
ment is ready to assist you in 
designing installations and in 
selecting the correct clutch or 
coupling. 

Write today — 3 Hilliard Clutch 
Bulletins with design informa- 
tion. Free on request. 





Free Folder of Useful Engineering Data 


A note on your company letterhead will 
bring you this folder containing useful 
data on the physical properties and fab- 
ricating characteristics of Nylon Rod and 
Strip, available in several formulations. 


Clutch Makers for over 40 years 


the POLYMER CORPORATION 


| of PENNSYLVANIA 


The HILLIARD Cornoration 


101 W. Fourth St., N. Y. 


OFFICES IN PRINCIPAL CITIES ' 





201 GANSTER BUILDING, READING, PENNSYLVANIA 
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Bulletin 646 


Manual Transformer-Type Reduced-Voltage Starter 












Here is the first outstanding im- 
provement in manual transformer- 
type starters in twenty-five years. 
It is a worthy addition to the Allen- 
Bradley line of motor controls. 

An unusual feature is its adjust- 
able time delay, which prevents 
careless operators from switching 
the motor too quickly to full run- 
ning voltage. Many other features 
are described on the next page. 


with time 





SIZE B—5Ohp, 220v; 100hp, 440-600v 


The NEW Bulletin 646 Manual Trans- 
former-Type Starter differs in many details 
from older types of reduced-voltage starters. 

Time-tested developments . . . like Allen- 
Bradley double break, silver alloy contacts 

. assure long, trouble-free service. See 
next page for further details. 


Allen-Bradley Co., 1316 S. Second Street, Milwaukee 4, Wis. 


-BRADLEY 


BULLETIN 646\TRANSFORMERTYPE STARTER { see 
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failures- 


e. 
der dashpot con- 
starting er from line 
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-BRADLEY 
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Pencil: ‘“‘With Bristol’s Socket 
Head Cap Screws, designs can 
be more compact—small pock- 
ets, narrower flanges, etc.— 
because of the internal wrench- 

ing.” 

Wrench: “It’s easier for the as- 
sembly man, too—particularly 
in hard-to-get-at places.” 


Pencil: “‘Bristol’s Socket Head 
Cap Screws mean flush surfaces 
for better appearance and 
safety.” 


Wrench: “They take the 
wrench without fumbling or 
slippage—no danger of skid 
marks on the work.” 


Pencil: ‘The Class 3 fit pro- 
duces a lock-tight engagement 
in the hole.” 


Wrench: “Bristol’s Socket 
Head Cap Screws are knurled 
for easier starting, and they spin 


Multiple-Spline and Hex Socket Screws. . . 


Mi 
} 


vor 

ie 

Mihiny a 
us 


SMM, 


They both prefer 
Bristol's Socket Head Cap Screws 


easily into place, fitting per- 
fectly.”’ 


Pencil: ‘The great strength of 
Bristol’s special alloy steel, 
heat-treated, means they can 
be tightened beyond the point 
where screws normally loosen 
due to shock and vibration.” 


Wrench: “And Bristol’s 5-step 
inspection means that every 
one is a perfect fastener.” 


Bristol’s Socket Head Screws are 
made in cap and set styles .. . 
regular Hex and Multiple-Spline 
socket . . . National Fine and 
National Coarse Threads . . . sizes 
from No. 4 wire to 1 in. diam. . . . 
various metals and finishes. Car- 
ried in stock by top distributors 
everywhere. Also, special shapes. 
Send for Socket Screw Catalog, 
addressing THE BristoL Com- 
PANY, Mill Supply Division, 121 
Bristol Road, Waterbury 91, Conn. 


See us at Booth 866 
TRIPLE MILL SUPPLY CONVENTION 


Cap and Set 


BRISTOL'S 


SOCKET SCREWS 


v 
SOMO Nyy 


a Mit pyyyy 
SOWA 


_ 


Only BRISTOL gives you the right 
Socket Screw for every application 


1949 


Propuct ENGINEERING — May, 




















DESIGN MACHINERY 


for maximum efficiency, 
safety and economy 


with the help of this new approach 
to machine design problems 


een 5 | 
ERE IS a complete analysis of the preblems of machir 


designing . .. an organized “plan-of-attack that enables you t 
design safer, more economical, more efficient machines Topic by 
topic, this manual! considers guch important machine 








me 





as the proper selection of materials lesign 
strength and deflection considera t 
elements as fastenings—the best methods 

mission units and their component practical aids, 
gestions on everything from good form in 
computations to the elimination of vibration 
among machine design 
concentration. . 
application. 


s of applying 
machine 
of selecting power-t 





s evaluat of 





rans 
hints and sug 
making machine-desigr 
Making the book unique 
complete treatment of stress 
n—determination—and design 


2 J 
Machine ounmnett 

» 
Design 


By PAUL H. BLACK 
Prof. of Machine Design 
Cornell University 


334 pages 6 x 9 $4.00 


Brings you the hard-to-find inf 
you need to help you overcome many 
troublesome machine-design problems 
the best methods for designing and selec 
ing vibration absorbing units... . method, 
of welding design . . . disc ussion of 
Machine parts that have to be constructed 
with ready disconnection in mind. Here 
are the facts to consider in choosing mate 





guides is its 


- applicability—mitigat 





design problems 





The IMO Pump can be oper- 
ated at motor and turbine 
speeds. It is ideal for direct con- 
nection.and integral mounting 
Excepting for the flow and vaporization characteristics 
of the fluid being pumped, there's practically no limit to 
the speed at which an IMO Pump can be operated. 

IMO Pumps can be furnished for practically any ca- 
pacity and pressure required for oil, hydraulic-control 
fluids and other liquids. 


Send for Bulletin 1-147-C 


IMO PUMP DIVISION of the 


DE LAVAL STEAM TURBINE CO. 


TRENTON 2, NEW JERSEY 














rials; resistance to fatigue—hardness and 
ductability—the critical factor of machir 





Design Approach to Gear Problems 
This book em izes the important items you 
must consider in the designing of gears 
industrial service... Quietness and smootk 
of operation—available gear € 
the strength of teeth und 
mic loading. Discussed 
helical gears... gears f 
Straight bevel gears, 
spiral bevel gears. . . the de: 
' worm gearing and hundre 
‘ this important subject. 





nes 
juipment 


= CONTENTS 


Materials and Processes 
Machine- Design Computa- 
tions 

Loading and Induced 
Stresses 

Stress Concentration in 
Machine Members 
Allowable Stresses 
Members that Fail by Buck- 
ling 

Mechanical Fabrication 
Detachable Fastenings 
Springs-Pressure Cylinders 
Translation Screws 











SS ae 
| special Features 
| full treatment = 
oncentration 


\ mn Includes 
ess 6 


str embers. “ti- 
| machine Prvent is practl 









Shafting 
t ed, Belt Drives and Hoists 
*T tituting tested Power-transmission Chains 
1, subs narrow pe 
cal atific data for aeet Shaft Couplings 
ecie thumb © 
\ rule - of - 


Clutches and Brakes 
Sour and Parallel Helical 
\ ence. thods of deter- Gears 
i lowable stresses Gears for Nonparailel Shafts 
\ mining = “the effect of Surface Finish, Friction, and 
including, oh. 
surface fin design 8?p- 
| * Spotlights the: problems 
ant 
| atiding, Devipeation 
\ lubrication — 


\ control. 


Wear 

Sliding Bearings and Lubri- 
cation 

Ball and Roller Bearings 
Metal Fits and Tolerances 


Vibration and Vibration Con- 
trol 













ST ROS SASS 
McGRAW-HILL BOOK CO., 330 W. 42 St., NYC 18 
Send 1 Black's M \ ‘ exar 








n approval in U. S 


STOP Corrosion Trouble 


WITH NICHOLSON 
Cylinder Control Valves 






Our custom construction en- 
ables you to meet the 
problems presented by 
specific mediums and 
pressures; choice of 6 
metal combinations. 
Other Nicholson features: 
specially treated hard 
seats; easily repacked; 
heavy-bodied; neat. Press. 


to 5000 Ibs. CATALOG 
546. 


Types for most 
Operating Purposes 


Above, lever model, 14” 
to 24%", press. to 500 
Ibs.; others to 5000 Ibs. 
Left, foot and solenoid 
models, 14” to 214", 
press. to 375 Ibs. For all 
mediums. 


W. H. NICHOLSON & CO. 


200 OREGON ST., WILKES-BARRE, PA. 





é 
L{ACHINE DESIG j 
nation on apt al. oir vs I nd $4 | 
o See Pa ea tte 
end : , be 
$ Pe y 
® Nan al 
SEE THIS BOOK adres a 
10 DAYS , ai - i 
FREE ee 4 
“r 
Book | 


Valves * Traps * Steam Specialties 
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Stock Pulls, Knobs and Pendants 


Here are but a few of the many stock pulls, knobs and pendants 
styled for sales . . . ready for immediate shipment. As always 
—in molded plastics your best bet is Grigoleit! 







Write for colorful, 
fully-illustrated 


catalog. * », THE “/RIGOLEIT COMPANY 


= 


“Geert lacry frau mn Pravsiicé 


141 € wORTH ST 


CENTRIFUGAL 

PUMPS ARE 

PROVING THEIR 
STAMINA! 


Among the hundreds of light in- 

” dustrial applications of Eastern 

1. Rocke Hydrotherapy Both — Model E-1 Centrifugal Pumps, 
d 


Model 31— utilizing the they are proving their stamina 
Eastern Model E-1 as a drain 


lity t n 
a, and ability to operate over long 


periods, in Rocke Hydrotherapy 

Equipment. Built for therapeutic application of vertical whirling 
aerated water, Rocke hydrotherapy baths are compact self-con- 
tained mobile units. Designed to provide a still further range of 
choice to those who require small pumps to operate over long 
periods, the Eastern Model E-1 is ideal for general purpose labora- 
tory as well as light industrial uses. 

Consult our engineers on the selection of the proper type of pump 

for specific applications; or write for our pump catalog. 

2. Eastern Model E-1 Centrifugal Pump 
Specifications: Size: 7° x 3-3/8" x 
3-9/16''. Power: 1/15 h.p. available 
either 110 of 220 volts. Universal 
motor operates on A.C. or D.C 

Weight: 6 Ibs 
Performance 
Mox. Pressure: 18 PSI 
Max. Capacity: 6-1/2 GPM 


Eadterwe inoustrits, wc 


290 ELM STREET, NEW HAVEN 6, CONN, 













There’s 
a 


orl 
In 
our 


of fice... 


. .. Whose one job is to ex- 
pedite delivery of your re- 
quests for “New Catalogs 
and Bulletins” to the man- 


ufacturers concerned. 


The job keeps her busy, 
too. She handles several 
thousand requests from 
Propuct ENGINEERING 
readers every month. And 

i ’ 
she’s anxious to be of serv- 


ice to you whenever she can. 


So check the “New Cata- 


5 


logs and Bulletins” insert 
if you haven’t already done 
so. You'll find a lot of use- 
ful information listed there 
... and any of it is available 
to you promptly and with- 


out cost. 


PRODUCT 
ENGINEERING 
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Your machines 
run smoother, 
longer... 


= 








Your machines run smoother, longer 
and continuously on Bijur-oiled bearings. 


Smoother because the correct oil film 
is constantly maintained by meter-units 
at the bearings. Longer because overall 
bearing wear is considerably reduced by 
positive control of oil flow. Continuously 
because a Bijur-equipped machine oils 
itself while running, eliminating down- 

time for lubrication. 


These factors enable 
the user to boost pro- 
duction output, cut 
maintenance costs, and 
also lengthen the effec- 
tive life of the machine. 
The fe 
oil film 
to each 
individual 


bearing... 


ssdorisdcodly 
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LONG ISLAND CITY 1 


THE WARNER & SWASEY COMPANY 
Five Spindle A 


ie Bor Machi 








--- on bearings oiled by 
an automatic system 
of “metered” lubrication 


Increased Production Output. A Bijur- 
lubricated machine oils itself while run- 
ning, doing away with wasteful down- 
time for lubrication. Daily maintenance 
time is thus converted into more time 
for production. 


Decreased Maintenance Costs. A Bijur- 
lubricated machine assures positive con- 
trol of oil flow, considerably reducing 
bearing wear. Longer effective bearing 
life results in less down-time for repairs 
and maintenance. 


If lubrication is your problem, why 
not call on the Bijur engineer, or write 
for “The Travels of Modern Lubrication.” 
This quarterly bulletin shows how lead- 
ing manufacturers protect performance 
and maintain production by using Bijur- 
lubricated machines. 


BIJUR 


LUBRICATING CORPORATION 


NEW YORK 








—- METAL ety aw al 


ray 


Cacenens | ny engl 
reek Chest acne 


4 


iat ~ Rng or ane 
“Dovgh Divider” 











nay A PRESS 
ATF “Chief Offset Press” 





TEXTILE MACHINERY 
Willcox & Gibbs 
““Lockstitch Machine” 


Like these manufacturers, 
you too can 
“be sure with Bijur.” 
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@ Design engineers and maintenance 
men everywhere depend on Ajax Flex- 
ible Couplings to protect direct driven 
machines against unavoidable mis- 
alignment. Ajax rubber bushed, self- 
lubricating bronze bearings and steel 
drive studs provide positive resilient 
drive. Wide range of types, sizes and 
capacities. Write for catalog. 





. ait ee * 
2a 
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AJAX FLEXIBLE COUPLING CO. INC. © WESTFIELD, NEW YORK 
Also manufacturers of vibrating conveyors, screens and packers and Ajax-Shaler shakers 
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W-HART TEMPLATES 





For designers, engineers, production and mainte- 
nance men and for management. Actual-size tem- 
plates of Arrow-Hart Starters, Contactors, Relays, 
Type “N” Disconnect Switches, Terminal Blocks and 
Transformers — to help you lay out your motor con- 
trol and machine design plans. 47 individual tem- 


plates in one, handy file-size kit, free upon request. 


A-H TEMPLATES are just another service offered by 
Arrow-Hart to help you get the best physical and 
functional use of Motor Controls in your product 


design. 








CONTROLS and APPARATUS 


FOR Oucstanding ERD 1 


ARROW-HART 
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Here’s a new idea that will save man-hours, eliminate 
guesswork and expensive planning and drawing. 
Arrow-Hart Templates — actual-size templates of 
Arrow-Hart Motor Controls printed in sharp, black 
outline on durable bristol board. Templates offer a 
practical, accurate means of visualizing space ar- 
rangements and limitations; are ideal for roughing- 


out and for tracing. 


CLIP THE COUPON BELOW — MAIL IT TODAY — 
YOUR KIT OF ARROW-HART TEMPLATES WILL 
BE SENT BY RETURN MAIL. 


i PLEASE send me, without charge, my kit of Templates 





Position: 








Address: 





City: Zone: State: 








THE ARROW-HART & HEGEMAN 


ELECTRIC COMPANY 


HARTFORD 6, CONN. U. S. A. 











New 


NOSED DOWN or 


water tight, 


TILTED UP. ee TL 
gh! PQ 2 


dust tight 


PEA gasketing 


COAL , procedures 


pis! 
36088 



































ADHESIVE BACK, 
CHROMATE IMPREGNATED 
FELT TAPES & STAMPINGS 








Photograph courtesy of Hercules Stee! Products Corp. 


TQ FOR ALL WATER, AlR AND DUST TIGHT JOINTS 





@ 
Chrome Lock is a specially compounded and impreg- 


nated felt, containing zinc chromate as a corrosion in- 
hibitor. Under low bolted or riveted pressures the resins 
SHAFTING traverse within the felt to form a positive dam. 
Ww Y d li h ! On busses, for example, Chrome Lock tapes are widely 
used for sealing window sashes, skin laps and other 
AL a S elivers t e power: faying surfaces. Chrome Lock offers advantages for your 
product, too! 


No matter what the angle of this port- 
LESS APPLICATION MAN HOURS: Chrome Lock’s pressure sen- 


able coal conveyor, STOW Flexible sitive adhesive back holds it in place, even on vertical or inverted | 
surfaces. No tying, taping or cleanup. One-man operation. No odors. 
Shafting always delivers the driving Non toxic. 
: — LOWER COSTS: Actual cost comparisons of completed jobs, labor 
power—smoothly...reliably...efficiently. and materials considered, show savings up to 50% when Chrome 
Lock is used. 
Flexible Shafting is a ‘‘natural’’ for LONGER GASKET LIFE: Chrome Lock’s continued pliability and 
We distortion resistance assure a positive seal for the life of the in- 
many power transmission systems. It cuts } stallation. 
costs by eliminating expensive gears and uni- | PREVENTS CORROSION: Chrome Lock extrudes sufficient resins 
| onto the faying surfaces and, being non-oxidizing, holds the metal 
versal joints. Reduces maintenance. Simplifies | pedtrt ierecbrecmin 
; : . | ELECTROLYSIS PREVENTIVE: Inhibits electrolytic action between 
design because it transmits power around ob- dissimilar metal. Permits lighter flanging materials. Anti-wicking 





Non-soluble in water or saline solutions. Permits the use of raw sheet ‘ 


stacles . . . or between driving and driven | stock for flanges. Protective cushion against vibration and shocks 
. e Will not support combustion. (Type N, Navy Spec. 33F8.) Wide | 
mechanisms on different planes. range of heat, cold and pressure resistances. Available in rolls, tapes 
‘ q - ; a or stamped; 3/4” to 72” wide, 142” to 44” thick 
So, for simplicity of design and versatility of 
} 


FREE! Write on your company letterhead, for 


operation, check with STOW. Write directly : 2 
engineering folder, No. CL-1025 and free sample, now! 


to us for detailed information. 





eecececece PRODUCTS 
MANUFACTURING CO. RESEARCH COMPANY 


426 State St. Binghamton, N.Y. | 5426 San Fernando Road + Glendale, Calif. 














322 Propucr ENGINEERING — May, 1949 











4 


NO. But so realistic it’s hard to tell the difference— 
even up close! 


It’s Masonite Leatherwood, the new wood-made- 
better hardboard with the look and feel of finely 
worked, Spanish-grain leather! Not in years has any 
basic material excited so much interest among prod- 
uct designers and manufacturers. It opens dramatic 
new horizons in the field of quality product design. 

Leatherwood has tremendous strength and stabil- 
ity. It’s permanently moisture-resistant, hard and 


MASONITE 
LEATHERWOOD 


“Masonite” signifies that Masonite Corporation is the source of the product. 


Propucr Encineertnc — May, 1949 





dense. Yet it works easily with wood- or metal-working 
tools. Extremely rigid but can be bent to curved 
designs. Won’t dent, peel, split, shrink or crack. It 
takes virtually any finish and is particularly hand- 
some in a tone-on-tone finish with contrasting color 
rubbed into the grain over a solid coat. 


Leatherwood and other Masonite hardboards are 
low in cost and free of limitations found in so many 
alternate materials. You’ll find it profitable to investi- 
gate. See our insert in Sweet’s Product Design File. 


SEND FOR SAMPLES! 


MASONITE CORPORATION 
R Dept. PE-5, 111 W. Washington St., Chicago 2, Ill. 





Please send me “Product Designer's Guide’? and samples of 
Masonite hardboards, including Leatherwood 

Name 

Firm and Title 

Address 


w 
~ 
w 





$750 Thermostat 


Replaces | 
$250 Control 


Instrument 


to 


...and Eliminates 





BUILT TO STAND ABUSE 


Chart shows the change 
in the set point of a 
Thermoswitch* Control in 


comparison to two other types 


of thermostat when subjected 
a mechanical shock of 100 G. | 


Maintenance Costs! 
B E Cc AU S E the Fenwal Thermoswitch* is fast 


... accurate... rugged... compact... easily installed 
...and the contacts are fully enclosed by the temper- 


ature-sensitive shell! 


As in this actual solution 
to a common temperature 
control problem in the 
newspaper industry, you 
too may make amazing 
savings in heat control. 


MAIL COUPON TODAY 





The Precision 
Controland Oy 








*Reg. U.S. Pat. Of. 
Thermostat For Te 
er-and-Under 








mperature 
-HeatDetection 


-.. Dut only to heat 








FENWAL INCORPORATED, 


2 OS a SE NY A 


| 2s ma ae 
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\ FREE Q Get this bulletin...see what the Fenwal 
\ @ Thermoswitch* can do for you. 
| 


Just fill in coupon and mail... no obligation 


Name 
Company 
Street 
City Zone 
I am chiefly interested in the applications checked: 
HEATING PROCESSING 
O Incubators © Canning 
O Vulcanizing ©) Cooking 
© Pasteurizing O Refining 
COOLING SAFETY 
O Refrigeration WARHINGS 
O) Ventilation ©) Engines 
© Quick Freezing Motors 
OC Transformers 


OTHER (Please fill in your special requirements) 





15 Pleasant St., Ashland, Mass. 


Position ' 
State | 


HEATING 
C) Limit switches | 
C) Oil burners | 
© Hot water tanks 
LABORATORY 
EQUIPMENT 

0 Ovens 

CL) Cabinets 

U Liquid baths 
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GALVANIZING 


alloys molten zinc 


to base metal 
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The infallible testimony of the mi- 
croscope reveals why the applica- 
tion of molten zinc through the 
Hot-Dip Galvanizing process 
provides the utmost in rust pre- 
vention. Protective zinc (A) is first 
bonded to the base metal (D) by 
an iron rich alloy (C)— then a 
layer of rich zine alloy (B)  ob- 
tainable only through the Hot-Dip 
process—seals out destructive 
elements that cause rust and cor- 
rosion 


Proved Time After Time 


Time has convincingly proved, by 
thousands of case histories, that 
the Hot-Dip Galvanizing method, 
as employed by members of this 
Association, does provide ‘onger 
life, greater uninterrupted service 
and effects tremendous savings in 
expensive maintenance and re- 
placement costs 


Write for Membership Roster 


For membership roster or any in- 
formation in regard to your par- 


ticular corrosion problems, address 
The Secretary, American Hot Dip 
Galvanizers Association, Inc., First 


National Bank Bldg., Pittsburgh, Pa. 
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One of a series of messages to help you increase your understanding of business paper advertising, and its effect on your job. 


How advertising 
puts money 
in your pocket 


HEN YOUR COMPANY invests in a new machine, What does it take to “manufacture” a sale? Usually, 
they can figure almost to the penny what they’ll there are five basic steps involved: 

get back in better production. 

. Seeking out prospects 


1 
| ip 
By reducing the manufacturing cost per unit, the 2. Arousing their interest 
new machine increases your company’s chance to earn 3. € reating a preference for your product 
a profit. Your workers can earn more because they’re 4. Making a specific proposal 
: ; 5. Closing the order 
producing more. That's the only way your company can 
put more money into everybody's pocket — including Any good salesman could handle all five. But no 
yours. 


salesman should have to—not when advertising can 
perform the first three for him, and do them so much 


The same principle applies to advertising. more economically. 


For advertising works just like a machine. By mech- 
anizing part of the selling process, advertising reduces 
the cost of manufacturing a sale. And that, too, means 
more money in everybody’s pocket — including yours. 


Especially is this true of advertising in the business 
press. Nowhere else does the machinery of advertising 
operate so efficiently. Nowhere else does it go so far 
toward reducing the cost of manufacturing a sale! 


PRODUC 
ENGINEERING 


is a member of The Associated Business Papers, who are 
sponsoring this campaign. If you'd like reprints of this adver- 
tisement, or the entire series, to pass along to others in your 
organization, we'll be glad to mail them to you. 
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| MICROMETER 
DIAL 





pen witha 
Timi 









MULTIPLE CIRCUIT 
—ADJUSTABLE 


Use where several circuits 
are to close in a predeter- 
mined sequence. Time of 
closing and opening each 
circuit is adjustable. 
(Muctircex Timer) 











A 21-TON CASTING 
COULD 


It takes con- 
siderable gumption to design a 20-ft. 
grinder bed. Many things could go wrong 
in casting such a monster. But the design- 
er of this bed had confidence in our ability 
to cast it without distortion and structural 
defects—and that’s what we did. 

In many instances, ADVANCE CASTINGS 
are shipped considerable distances because our 


ADVANCE CASTING 


STRENES METAL @® ALLOY 








i i 


REPEAT CYCLE 
Use where ON-OFF 


i] 
tn 
operation is continu. ~ 


ously repeated. The mir 
ON time and OFF 

time are each ad- 

justable on the dial. 
(FLEXOPULSE) 





r > . COUNTER 


Use for ting a 








To reduce costs and im- 
prove quality of your prod- 
ucts by automatic TIME- 
COUNT Control... 

* Write for catalogue Bul. 291 

# Send for details of your control 
problems to Eagle for recommenda- 
tions 


* Consult Eagle representative in 
principal cities 

















MOLINE 


ILLINOd 


BE A WHITE ELEPHANT 


customers have found that it pays to go far for 
dependable foundry work. The cost of transpor- 
tation —in fact, the entire cost of a casting—is 
insignificant compared to the extra machining 
costs which would be incurred in working up a 
casting that developed blow-holes, hard spots, 
sponginess, etc. 

The character of our castings became widely 
known through Strenes Metal cast dies. We em- 
ploy the same techniques in custom foundry work 
If you want the evidence, write or phone us 


THE ADVANCE FOUNDRY CO. 
DAYTON 3, OHIO 


(ce a ek, Me eo ee en | 





about 


PRODUCT 

ENGINEERING’S 
advertising 
pages... 


In 1948, Propuct ENcr- 
NEERING again ranked 
among the first four of all 
industrial monthly maga- 
zines in advertising volume. 
Over 500 manufacturers 
used 3,286 advertising 
pages to tell you about their 
parts, materials. sub-assem- 
blies or finishes . . . and 
how they can help you in 
designing better products 


to sell at lower prices. 


This advertising is im- 
portant to you... it brings 
you the latest available in- 
formation on a host of 
product components that 
can help you to do a better 
job. And all during 1949 
this advertising will con- 
tinue... ata time when the 
return of the “buyer’s mar- 
ket” lays particular stress 
on designing better prod- 
ucts to sell at lower prices 
... to bring you the facts 
on how to do it, and what 
to do it with. 


PRODUCT 
ENGINEERING 
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| The Inside Story of a Pinched Penny 


/ 
/ ‘ ; : 
oa THERE is no economy ina cheap —including installation and per- to the life, the performance, and th 
gear. On the contrary, a pinched formance. continued efficiency of your product, 


yenNy may purchase untold expens you ll be proud of them, too. 
sit eae scab seria It takes a little more time to make I ‘ si 


plus headaches without number. 


“Double Diamonds’ —and con- Manufacturers interested in gears 

That is why we specialize in gears siderably more experience, care and that are built to show lowest final 

—*Double Diamonds’—that possess skill. But when they're done, we’ re cost—who have an eve for long-run 
trueeconomy. Economy expressed proud of them. And because they economy —are requested to write for 











in terms of lowest final cost contribute so substantially information. 


Made by 


Automotive Gear Works, Inc. 
RICHMOND, INDIANA 


eeeee FOR AUTOMOTIVE FARM EQUIPMENT AND GENERAL INDUSTRIAL APPLICATIONS ee eee 






tReg US Pat. Of 


—— 
f ‘, 


oy NED STEM PINION 


PUR SPLINE SHAFT 








Over 50 years of experience in the man- 
ufacture of industrial clutches have gone 
into the development of the famous 
Dodge Diamond D Friction Clutch 
noted for its ruggedness and simple, 
one-point adjustment. 





Diamond D Clutch in the field of power transmission machinery. 
takes the tremendous shock loads of a veneer For information on how Dodge products can 
peeler lathe. Huge logs are revolved and improve machine performance, save power 
“peeled” by knives, with 150 to 200 engage- and keep production steady, call the Trans- 
ments per hour! Precision-built clutches, ca- missioneer, your local Dodge Distributor. He 
pable of performing dependably where profits has information on new and better develop- 
depend upon uninterrupted operation, are an- ments for the mechanical transmission of power. 


DODGE MANUFACTURING CORPORATION ©§ MISHAWAKA, INDIANA 








SHOCK TROUBLE , 
ere’s one way fo lick it! 


HERE A Dodge other Dodge'‘first’’— one of many Dodge'"‘firsts” 








TAPER-LOCK > 
SHEAVE 

mechanism ever - 

devised forholding 

Wheels to hafts 








DODGE- ROLLING GRIP TAPER-LOCK 
TIMKEN CLUTCH FLEXIBLE . 
BEARINGS No togules! Com COUPLING . ’ 
an cegiae res pact. Extreme Available from stock 
dustry ’s tough f ty with ready to install 
t jobs i tive dnve without reboring! 




















RANSMISSION 
CHINERY! 


CALL THE TRANSMISSIONEER Az 


~ 
tian graduate of a Dodge 

factory course, quali- 

> fied to help on your 

power transmission 

= problems. Look for his 

ame under ‘Power 


. ment’’ in your classi 
Zp erate Ind. fied telephone book 





Transmission Equip- 





x 











FOR YOUR NAME PLATE REQUIREMENTS, WRITE OUR SUBSIDIARY, 


ETCHING COMPANY OF AMERICA, 1520 MONTANA STREET, CHICAGO 14, ILLINOIS 





Blom (oltMm alo h’s=) 


a Problem in 


keg 
\ WHEELS Z 


> 


(TOOT "rare 













Maybe you have a job that you never 

dreamed could be done with a V-belt. Per- 

haps we at U. S. Rubber can help—we are 

constantly solving such problems. . . some- 
times by designing V-belts which help safe- 
guard human life—on submarines, for 
example. 

U.S. Rubber engineers have designed a 
V-belt as small as 434 inches in circumfer- 
ence, and as large as 55 feet. They have 
solved such a wide range of V-belt problems 
that today, if you want “‘a special’ in a 


hurry, chances are it can be obtained with- U es fy s we A i Be is 8] W 


out making a new mold. 


For more information, write Mechanical 
Goods Division, United States Rubber rs 
{ Company, 1230 Avenue of the Americas, 


New York 20, N. Y. 
WITH THE EQUA-TENSIL 
CORD SECTION 














Top Rubber Cushion in 
closely-engineered bal- 
.“ ance with the lower sec- 
i tion... to keep cool under 
constant stretch and turn. 





Equa-Tensil Cord Section 
—all cords scientifically 


placed, each pulling it 
— MADE BY 


A sturdy level cushion we iis Z tf 4 QOS . 
f Ih Tensil Cord r 
rathnsclay tt acon ‘ © OX . 

a i S <arO 


tural firmness for V- 
grooves and over the flat gq” AA 


pulley of V-to-flat drives. iri att ek eS 


Ceececee 






UNITED STATES 
RUBBER COMPANY 
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LIGHTWEIGHT 


Picture clearly shows 


weight feature of new FRON 


TIER Aluminum Wrench 





STURDY 


FRONTIER w.eun stands 
under heavy usage, as graph 


ically illustrated here, 


15-Ib. man exerting full pres 
sure 40" from wrench jaws 








Yor 
7 FRONTIER 


A sturdy new aluminum pipe 
wrench that meets highest speci- 
fications for usage, yet weighs 
less than half as much as the 
ordinary-type wrench—that’s the 
newest successful application of 
Frontier 40-E Aluminum Alloy.* 


Produced as a cast wrench by 
the Frontier Bronze Company, 
the new product has all the wear- 
resisting qualities inherent in 
Frontier 40-E—the 
treated aluminum alloy which 


non-heat- 


has given superior performance 
in so many industrial and com- 
mercial uses. 


Whatever the product — from 
hand tools to large-size equip- 
ment—if ALUMINUM can do 
the job better, 40-E ALUMI- 
NUM ALLOY can do it best! 


@ The FRONTIER Wrench ex- 
ceeds Government specifications 
(GGG-W-65la) for pipe 
wrenches. It is guaranteed 


against breakage in normal use. 


Write for Booklet! 


Write today for Frontier 
Alloy Data Book which gives 
pertinent engineering and 
metallurgical facts about Fron- 
tier 40-E Aluminum Alloy. 


FRONTIER 


BRONZE CORPORATION 


4881 Packard Road, Niagara Falls, N. Y. 
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the LATEST 
Developme 





in GASKET, 


nts 


brings you 
over 
ACTUAL SAMPLES! 


If you manufacture products employing gaskets, washers, seals, sound- 


deadening materials, dampening materials, dielectrics, etc., 
§ F § 


this GUIDE 


TO BETTER SEALING will be sent to you without cost or obligation 

The GUIDE contains 50 actual samples of the most commonly-used 
sealing materials, which Fel-Pro supplies to such leading companies as 
American Can, Baldwin Locomotive, DuPont, General Electric, Packard, 


Pure Oul, Quaker Oats, Standard Oil, 


TEST THEM YOURSELF 


FEL-PRO’S GUIDE TO BETTER 
SEALING makes it possible for you to 
closely inspect a wide range of mate- 


rials, test them under all 


Western Electric and Westinghouse. 


exceptional durometer hardness of up 


to 80 plus or minus 5. Complete speci- 
fications are given for each of the 50 
material samples, including durometer 


readings, sheet and roll 





kinds of conditions in 
your own plant, treat 
them chemically or make 
any other tests to help 
you decide which are 
best suited for your 
particular needs 

GIVES FULL 
SPECIFICATIONS 
Among the sample mate- 
rials contained in this 





PARTIAL CONTENTS 
Felbestes 100 tor manifold and 
hot-spot applications! 

Metallic Gasket Materials! 
Fel-Pro 131 the new low-cost 
rubber! 

Karropak treated to maintain 
uniformity 

Fel-Pak for water, oil, etc., 
connections! 

Rork-Karre tor use between metal 
and non-metal surfaces! 


sizes, applications, etc. 


SEND TODAY 
To get your FREE copy 
of the FEL-PRO GUIDE 
TO BETTER SEALING 
without obligation, just 
write your name and 
title on your company 
letterhead and mail to: 
Felt Products Mfg. Co., 








SEALING GUIDE are 
such newly-developed m 
the revolutionary ‘‘Fel-Pro 


material is particularly suited to auto- 
motive engine parts, chassis parts, 
pumps, high compression flanges, etc., 
because of its low swell (just 2%) and 


aterials as 
131°’. This 


for the LATEST in sealing materials 





aluminum clips 
lower cost tha 
and aluminum 


total 


Send for new 


for your inspecti 


Stainless 


New 4,” Line i 


increments, 


World’s largest 





Savings are 


analysis of comparative 
Sample clamps w 


Stainless Steel Clamps 


ALUMINUM CLIPS & CLAMPS 
NOW CHEAPER THAN STEEL! 


Steel prices have risen to such 
heights that you can now get 


and clamps at 
n steel! Unit 


material costs are comparative 


processing 1S 


considerably faster. Add to this 
your faster asse 
lower shipping e 


mbly time and 
xpense and the 
impressive. 
bulletin giving 
costs. 
ill be submitted 
on. 


n Stock — in 


producers of 


THOMAS ASSOCIATES 


4609 Alger St., Los Angeles 26, Calif. 


- Standard sizes now in stock 
for immediate shipment. Quick deliveries on specials. 
recommended for 
extra high heat and corrosion resistance. 


installations 


aluminum, 
stainless—Bare metal and cushioned (AMS 3209 Neo- 
prene) clamps in sizes from 1%” to 1” in 1 


AN742 and 
Manufacturers of over 2500 types and sizes of air- 
craft and industrial clips, clamps and blocks. 





“> 


Wide range of types and 
sizes bore 
cushioned. Send for cat 
raftsmans 


metal and 


alog and free d 
tracing sheet 


requiring 


steel and 


16” diam. 


ANT43. 


CHapmon 5-3748 
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’ Cultare Assailed 
Ae dove Schools Open 


2) 
Ww ‘ 
LONDON, Sept. 1 rissia to- “Ne », 
va year Wan, the Communist 
» newspaper, exhorted ne ty 
ers to fill their — ne 
“profound contemp for argeols 
and scraping before th 
culture of the W rs 
A Pravda editors pi 
y » Moscow 
by the : 





ty 
in silence the PFOP’S . Russian 


tions and discoveries by 


” 
entists. 2 = ab “ 
or eravas also .* j . 
many, y d 
; 
" 


+ 


Dear Soviet Teachers: 











We note that you have been discreetly 
silent on some aspects of the Communist 
system. And that you have been urged 
by Pravda to fill your students with 
“profound contempt” for the admira- 
tion given to ours. 

May we respectfully suggest a few 
more things that you’d better keep quiet 
about if you want the young Russians 
to grow up convinced Communists. 

Don’t tell them that in America the 
opportunity for advancement is unlim- 
ited—that here a man can work where 
he pleases and change his job when he 
pleases, and that he has the right to or- 
ganize and bargain collectively. 

Don’t say anything about the com- 
petitive system, with rewards for initia- 
tive and enterprise in free markets—the 
same system which has produced a 


Approved for the PUBLIC POLICY COMMITTEE 
of the Advertising Council by representa- 
tives of Management, Labor and the Public: 


EVANS CLARK 
Erecutive Director 
Twentieth Century Fund 
BORIS SHISHKIN 
Economist 


American Federation of Labor 


Published in the public interest by 


PRODUCT ENGINEERING 
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PAUL G. HOFFMAN 
Formerly President 


Studebaker Corporation 


standard of living about ten times 
higher than yours. 

Don’t mention that here people can 
own things and manage their own busi- 
nesses ... and invest money in new 
undertakings. 

Don’t breathe a word about the Amer- 
ican urge to invent better machines 
and more productive ways to use them. 

Don’t refer to a dynamic way of life 
that keeps on turning out more and bet- 
ter goods—keeps on lowering costs and 
raising wages, with shorter working 
hours. 

In other words, don’t give them any 
of the facts about what happens when 
free people, governing themselves and 
spurred by ambition, go all-out to build 
a new kind of country —different from 
any the world has ever seen. 


We don’t say our way is perfect— 
far from it. We still have our ups and 
downs of prices and jobs. But we 
know what’s wrong and we're free to 
do something about it. Change is our 
middle name. And in the long run, our 
system always changes for the better. 


P.S. About that “priority of inven- 
tions,” the point isn’t whether the Rus- 
sian scientist Lodygin invented electric 
light before Edison, but what happened 
after it was invented. Which system — 
yours or ours—has mass-produced for 
more people the daily benefits of such 
inventions as the automobile, telephone, 
radio, refrigeration, central heating, 
modern plumbing and better farm ma- 
chinery? The world knows that it is our 
system! 


John Q. Mttic US. 4 


THE BETTER WE PRODUCE, THE BETTER WE LIVE 


rer a a ee ee 


FREE! Send for this 1 


In words and pictures, it tells you 
How our U. S. Economie System 
tarted 
y Americans enjoy the world’s 
standard of living 
Why we take progress for 





MAIL THE COUPON to Public P 
25 West 45th St., New York 19, N. Y. 


NAME 


‘aluable booklet today: — 
/F YI 
WIC 
C ifr LU 
Why the mainspring of our sys- A\f} RIQY 


i 1 
How a still better living can be 
r al 


How we have been able to raise \ 
wages and shorten working h ra ] 
Why more canatdnad have jobs | IIk 


than ever before 


y 


licy Committee, The Advertising Council, Ine., 





ADDRESS. 





| 
| 
| 
| 
| 
| 
] —How mass production began 
| 
| 
| 
I 
| 
| 
' 


OCCUPATION 





329 














highlights of 


June's special report on 
designing for lower costs 
* 


General Principles of Redesigning 


for Lower Costs 
An introductory article by the PRODUCT 
ENGINEERING editors summarizing: fact- 
ors to be considered when seeking cost reduc- 
tions; procedures for estimating what cost 
reductions can be achieved; how to accom- 
plish desired cost reductions through engi- 
neering and production advances. 


Case Histories 


200 actual examples of how cost reductions 
have already been achieved. This section will 
be profusely illustrated and reading text will 
be largely confined to captions, charts, and 
tables. 


Cost Charts and Curves 


Through one of the mediums design engi- 
neers like and find most useful, the June issue 
will present detailed statistics on the relative 
values and applications of all types of 
mechanical and electrical parts, and on mate- 
rials, sub-assemblies, and finishes. 


The Old . . . and the New 


Conceived by the editorial staff, and executed 
by the McGraw-Hill Technical Illustration 
Department . . . this unique section will 
consist of new product designs superimposed 
over the older designs, so that specific 
methods for achieving lower-cost designs can 
be quickly compared with former, less 
efficient methods. 


be sure you see the answers 
on how to bring costs down 
in 


JUNE'S 
PRODUCT ENGINEERING 











TESTED PATH 


DIEFENDORF 
travels the produc- 
tion path that 
assures gear effi- 
ciency for each 
particular job. 
Gears cut to manu- 
facturer’s — specifi- 
cations. (Quantity 
production. Gear 7} 
design. Repairs 
and replacement. 
Gears of all types 
all materials. 


DIEFENDORF GEAR 
CORPORATION 


Syracuse 1, 
NEW YORK 











PIPE SIZES 
'o in.to Zin. 





The famous Type "E"...80 popular in the 3" ’ i" and . cate 
i" pipe sizes, is now complete with 1)", 13" and 2" 

pipe sizes. Hts ALL-BRONZE construction. and 
screwed-in seats, as well as Hycar seat washers and 
Neoprene diaphragm, mean a LONG LIFE of TROUBLE- 
FREE service on those big jobs you put in. 


Sold ONLY through plumbing Wit your free copy of our new 


ogee acho Mesalers. See 1948 Catalog for complete details on 
CASH-ACME Products. 


asl ACHe Automatic Valves... .-. 


6662 EAST WABASH AVENUE DECATUR, ILLINOIS, U. S. A. 
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The EXTRA SOMETHING 


th of ells 






7 etnies his way to victory by powerful, telling strokes, the 
swimming champion is first at the finish line by a safe 

margin —a winner because he has the “extra something" 

in skill and endurance that spells TOP PERFORMANCE. 

Top performance in every rectifier application is assured 
to users of Seletron Selenium Rectifiers by reason of the 
“Extra Something" we put into them. 

All chemicals of high purity to meet rigid special specifi- 
cations. 

Precision methods in all mechanical and chemical processes 
plus scrupulous care in assembling give them "Extra Some- 
thing No. 2." 

And to clinch all, every Seletron Selenium Rectifier must 
pass through an uncompromising series of tests and inspec- 
tions, before we give it our OK for shipment to you. 

Fabricated under such rigid rules, it is easy to understand 
why Seletron Rectifiers have won a nation-wide reputation 


MINIATURE SELETRON RECTIFIERS 


FOR ALL ELECTRONIC AND for long dependable service in AC to DC applications of 
RADIO APPLICATIONS every type. 
SPECIFY "“SELETRON MINIATURES". 

They insure dependable service. Furnished in a variety of assemblies 
CODE NUMBER.....5M4 sM1 SP] SRI 50) 5$1 to cover a wide range of currents 
Current Rating 75 ma. 100 ma. 150ma. 200 mo. 250ma. 500 ma. and voltages. 
Plate Height.......1 ” V6" 14," Ww,” 2” 
Plate Width....... 3 ” %_” % 1%," 2” Write today for Catalog. Address Dept. PS-17 





QR RADIO RECEPTOR COMPANY, Ive. QR 


251 WEST 19TH STREET, NEW YORK 11, N. Y 
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STAINLESS STEEL FASTENINGS 





Every Day More Stainless Fastenings 
Appear in the Industrial Picture! 


This year more stainless fastenings will be used by industry 
than ever before, because every day industry discovers 
another spot where stainless works better! Whether your 
fastening problem calls for superior strength . . . corrosion 
resistance . . . non-magnetic quality . .. permanence. . . 
resistance to heat or cold . . . re-use quality . . . shock or 
vibration resistance . . . or fine appearance . .. count on 
stainless for the answer! And count on Anti-Corrosive to 


have just the fastening you need! 











At Your Fingertips .. . the Largest Stainless 
Fastening Stock to Be Found Anywhere! 


Over 7,000 varieties of stainless fastenings on hand, ranging 





from a #0 machine screw to a 2” nut, *” washer to a 24” 


construction bolt. Call on Anti-Corrosive first . . . America’s 
oldest and largest supplier dealing exclusively. in stainless 
steel fastenings. An outstanding special order service is also 


available for the occasional item not found in stock. 











Ask Your Secretary to Write for Folder F-49 for the Latest 
Information on Stainless Fastenings . .. TODAY! 





TLETON-ON-HUDSON, NEW YORK 








ONE ISSUE... 
10,000 MILES 


If you’ve ever wondered 
how Propuct ENGINEER- 
ING’S editors manage to 
bring you all the informa- 
tion they do, one answer 
lies in the time these edi- 
tors spend in the field, talk- 
ing to design engineers 
throughout industry. 


In June. for example. 
Propuct ENGINEERING Will 
explore the subject of “De- 
signing for Lower Costs.” 
And no subject as impor- 
tant as this can be thor- 
oughly explored from the 
narrow confines of an edi- 
torial office. 


So our editors are al- 
ready taking to the road... 
to talk and compare notes 
and ideas with the men who 
are sparking industry’s 
drive for lower costs. They 
will have travelled over 
10.000 miles before they're 
through. And when you sit 
down in June with this spe- 
cial issue of Propuct 
ENGINEERING, it will be, in 
a sense. just like taking off, 
yourself, on a nation-wide 
trip that would take you in- 
to most of the engineering 
departments of the compa- 
nies which lead America’s 
continual quest for better 
products for more people 
at prices all people can af- 
ford to pay. 


° 
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To Top-Flight Development, Design and Instrumentation Engineers: 


TYPE-1A400 


















The accompanying table gives the characteristics of Arma Electrical Resolvers. 
The accuracy of these components is indicated by the tolerances in 
transformation ratio (S/P), phase shift, and angular accuracy. 
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Maximum Angular Inaccuracy Is 0.1% x (S/P) x Input Voltage 
Operating Temperature Range for All Resolvers = 0° to 55° C 
*One Booster Amplifier may be used for two (2) Resolvers of this type. 








New Approaches to New Horizons 
Are Opened by These Resolvers™.. 


between actual and theoretical output 
voltages for any rotor position is always 
less than 0.1% of (S/P) x input voltage. 


They offer an accurate and dependable 
means of solving proble mis hevaiatien the 
trigonometric functions . . . for applica- 
tions in electromechanical computing 
and control « quipment... until recently 
highly restricted. 


Arma Resolvers Are 
Computing Components 

The Arma Electrical Resolver is an elec- 
tromagnetic unit designed to deliver two 
alternating voltages proportional respec- 
tively to e: sin A plus es cos A and e 
cos A minus e. sin A, where e and e. are 
the voltages applied to the two primaries 
and A is the angle through which the 
rotor has been turned from the position 
defined as electrical zero. 


They Solve Problems Involving 
Triangles, Coordinates, Vectors 
Problems such as the rotation of coordi- 
nates, solution of triangles for angles or 
sides, addition of angles, transfer be- 
tween rectangular and polar coordinates, 
and the resolution, composition or addi- 
tion of vectors are readily solved using 
Arma Electrical Resolvers. Angular in- 
accuracy defined in terms of difference 


The Results are Fast and Accurate 
Arma Electrical Resolvers may be re- 
garded as high-precision signal trans- 
formers with continuously variable ratio. 
In common with other electromagnetic 
devices there are changes in the inherent 
transformation ratio and phase shift 
caused by changes in frequency, tem- 
perature or primary voltage. Arma re- 
solver design recognizes these factors 
and gives results of extreme accuracy. 
Advantages of Arma Resolvers Over Wire- 

Wound (Potentiometer Type) Units 

1. Stepless operation — outputs are 

smooth accurate sine or cosine 

functions uninterrupted by “wire 
stepping.” 

2. Unlimited rotation with no cir- 
cuit interruptions 

3. No wear; indefinite life with no 
change in accuracy. 


Use These Other Arma Components, Too 
Here are possible applications of other 


Arma components released for private 
industry which invite interest: 
Tachometer-type Induction Generators 
for high performance servo systems; 
two-phase Induction Motors for servo 
mechanisms and control devices; Syn- 
chro Units (better than Navy “Specs” ) 
for remote control and indic ating pur- 
poses; high-precision Mechanical Differ- 
entials for computer applications. 


How Ideas Become Realities 


For over 30 years Arma Corporation has 
been quietly taking on (under wraps ) 
one complex development and design 
problem after another for the U. S. mili- 
tary establishments—problems concerned 
with instrumentation. In the initial stage 
these problems may be little more than 
a gleam In someone’s eve, a vague hope, 
a “dream”! That’s where Arma starts. 


When Arma finishes, the problem is not 
only solved but the actual equipment to 
do the job, built—whether it be a com- 
plic ated gun director, a gyro compass or 
a compk x remote control system. Arma 
follows through to practical realities. 


You are invited to request whatever information you may need to explore the possibilities 


of making use of any Arma product which has been released from security restrictions 


CORPORATION 


254 36th STREET, 


BROOKLYN 32 


mw. BT. 


SUBSIDIARY OF AMERICAN BOSCH CORPORATION 





























ARMA ARMA ELECTRICAL RESOLVERS ARMA SYNCHROS ARMA INDUCTION MOTORS ARMA INDUCTION 
PRODUCTS GENERATORS ARMA MECHANICAL DIFFERENTIALS ARMA ALTERNATING VOLTAGE COMPARATOR 
a COMPUTING MECHANISMS — INDUSTRIAL CONTROLS STABILIZATION DEVICES NAVIGATIONAL QUALITY |) 0TN PRECISION 
EQUIPMENT LIMITRON AUTOMATIC INSPECTION SYSTEM 
PRIVATE INSTRUMENT 
INDUSTRY * Licensed for use under Arma patents Nos. 2,465,624 and 2,467,646. License information available. 
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Tapered... 





Worthington QD Sheave— 
Original Tapered Cone- 
Grip Sheave. Easy to Get 
On—Easy to Get Off— Yet 
Always Tight on the Shaft 





SS 
F/I ii0ih 


WORTHINGTON PUMP AND MACHINERY CORPORATION 
MULTI-V-DRIVE SALES DIVISION — BUFFALO, N. Y. 


The Good Right Hand of Industry (iy 


POWER TRANSMISSION: sheaves, V-belts, variable speed drives 





PUMPS: centrifugal, power, rotary, steam 
AIR COMPRESSORS: water-cooled, air-cooled 
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to take an easy fit 


Pawn CU St RY 


The tapered mating of the two-piece QD 
Sheave makes Worthington’s Multi-V- 
Drive an attractive sales point for your 
equipment. 

It’s the easiest sheave to install because 
the lightweight split hub goes on first . . . 
is locked in place . . . then the tapered- 
bore rim slides over the tapered-cone hub 

. is pulled up by full-sized bolts. 

Easy as this is, the QD stays tight on the 
shaft. The cone-friction grip on the hub 
produces a positive press fit on the shaft. 
The QD clamps the shaft tighter than any 
other sheave on the market! 


For Balanced Drive Performance 
Specify Worthington Multi-V-Drives, with 
QD Sheaves and Worthington-Goodyear 
EC V-Belts. Each strand in the belt car- 
ries its equal share of the belt load, as 
each belt carries its full share of the drive 
load. (Goodyear EC Cord or Steel Cable 
V-Belts are used exclusively in Worthing- 
ton Multi-V-Drives.) 
Complete Range of Stock Sizes 
— Prompt Shipment 

853 listed stock sizes in ‘‘A’’, “*B’’, “‘C’’, and 
“D” sections, fhp to 200 hp.. . 332 listed 
stock sizes of EC Cord V-belts. Send coupon 
for latest Worthington QD Sheave bulletin. 
el | 
4 Worthington Pump & Machinery Corporation 


i Multi-V-Drive Sales Division, Dept. MVP 97 - 

a Buffalo, N. Y. 

‘ Send latest bulletin on Worthington Multi-V- ‘ 

' Drives. % 
i 

INGMO. cc ccccsescccsccescocccocceecce 

a , 

a GOMER sccccicceceiccccesececcsecceese & 

' Address... ccccccccccccvcccccccscscecs ool 
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S. B. BARNARD, LL.B., M.E. 


Patent Attorney 
Mechanical, Electro-mechanic sal 
Automotive and Aircraft Pater 
PATENT ANALYSES and INV ESTIGATIONS 
29-28 4ist Ave 


Long Island city LN. Y. STillwell 4-5428 








PROFESSIONAL SERVICES 














H. JAY BOYCE 


Consulting Engineer 


Jesign Special Motors 
Product Testing, Product Development 
Trouble Shooting 
Production & Cost Problems 


P. O. Box 2688 Danbury, Connecticut 





HERMAN LEWIS GORDON 
Registered Patent Attorney 
Patent Investigations and Opinions 

Warner Buil 


ding 
Washington 4, D. C. 
NAtional 2497 


100 Normandy Drive 


Silver Sprt |. Md. 
SHepherd 2438 


NEW YORK 
TESTING LABORATORIES, INC. 


CHBMICAL, MBCHANICAL, BLECTRICAL 


Analysis, Tests of all Materials and Products. Plant 
and Field Services in Special Measurements 

Stress, Sound, Vibration and other. Consultants in 
Litigation and P 
80 Washington St 


rocess ae and ign. 
ew York City 6, N.Y 








ROBERT E. BREISCH 
ENGINEERING 


Registered Professional Engineer 
State of California 
Machine & Tool Design — Piping Design & Layouts 
Complete Drafting Service — Industrial Plants 
1025 Montana Ave., Sante Monica, Calif 
Phone S. M. 4-4173 


GEORGE H. KENDALL 


Consulting Mechanical Engineer 
Cost Reduction Studies: Process or Product 
Redesign Existing Products for Greater Profit 
Trouble Shooting Production, De , Cost Problems 
Specialist Automatic Machinery, Processes, Controls 
New Developments, Patent Studies, Investigations. 
New Products & Process Engineering Studies 
P. O. Box 72 ( Est. 1923) Tel. Darien 5-1504 
Noroton Heights Darien, Connecticut 





TECH-DRAFTING SERVICE CO. 
DESIGNERS DRAFTSMEN 
SURPLUS & REGULAR DRAFTING 
DESIGN & DETAILING 
ALL BRANCHES ENGINEERING 
5 Beekman St. Worth 4-5073 Nu. Ft. 8%. 








THE CARLSON COMPANY 
Spring Design Specialists 
MECHANICAL PRODUCT DEVELOPMENT 
77 Broadway 


New York 7, N. Y 


Barclay 7-2552 








METCUT 
RESEARCH ASSOCIATES 


Consultation on 
Machining of Metals ¢ Metallurgy 
Cost and Production Analysis of Machining 


Laboratory Testing of Machining Properties of 
Metals © Cutting Fluids ¢ Cutting Tools 
4428 Brazee St. Cincinnati 9, Ohio Jefferson 7868 











CHARLES VESELY & 
ASSOCIATES, INC. 


Industrial Designers and Engineers 
Consumers Products 
Commercial Equipment 
Capital or Durable Goods 


Desigt 
Engineering 
Product Development 


Office 
197-N. 123rd Street, 
SME 


Wauwatosa 13, Wise 
Mem. AS Mem. 


. AITE 














SEARCHLIGHT SECTION 
EMPLOYMENT ¢ BUSINESS © OPPORTUNITIES °¢ EQuiIPMENT—USED or RESALE 














REPLIES ( Bor Ne Addres er at you 
NEW YORK: 330 W 2nd St 18 
CHICAGO 520 N Michigan Ave 11 


SAN FRANCISCO: 68 Post St 4) 








POSITION VACANT 





GRADUATE MECHANIC gr Engir 
years old with two to ve years 

ve ence wWante 4 by 60 year A-1 

t rer Furnish full details and 
Product Engineering 





EMPLOYMENT SERVICES 
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POSITIONS WANTED 

















MECHANICAL prices ER, Gradua 26, mar- 
r i. 6 ye ~ 1 experience pr ict de- 
sizr devel 1 manufacture Seeking 
permanent th me s firm 
offering gr sit t PW 8 Pro- 
duct Engineeri 
PROD. PLANNING ENG Ax 40-1 legree 
n Elect. Eng. 1931. Desires t nake perma! 
er r with med sized ct r 
Last 14 yrs. with two nationa 
t I tly 
er s pW 8 
I ict Engineering 
Poo! AND Ma ! Desiz } 
tw years x} nee < 8, a ma 
ach ry roduc eeds 
posit n Southern Califo " son's 
healt PW 8730, Product ne 
TOOL ENGINEER Ir stria re 4 ex 
4 ‘ x} i luc 
! plus s xper Have it 
A su ssful t ay-out syst 8] a ng ir 
rt ‘ pr Ss plannine produc r 
bide t Ss PW -S78 nduct Eng ring 
TruWw, ann ennan er mre 
NEW ADVERTISEMENTS 
Copy must be received by May 19th to | 


appear in the June issue. 


The Very Best 
Facilities Gor... 








METAL 


STAMPINGS 


IN SMALL LOTS 





DAYTON ROGERS 











ENGINEERS- 


Expanding Engineering Depart- 
ment of North American Avia- 
tion, Inc., needs qualified 


AERODYNAMICISTS 
THERMODYNAMICISTS 
STRESS ANALYSTS 
AIRCRAFT DESIGNERS 
FLUTTER ENGINEERS 


and specialists in all phases of 
aircraft engineering, for work 
on military projects. Please in- 
clude summary of experience 
in reply. 


Engineering Personnel Office 


NORTH AMERICAN AVIATION, INC. 


Los Angeles Airport, 
Los Angeles 45, Calif. 











“Powered by the Magic —S 
of the Spinning Flame” 
Licenses available on royalty Hanna 
U. S. Patent 2446473 


Whirlwind 

Burner 

M. E. HANNA, 218 W. CENTRAL 
Albuquerque, N. Mex. 
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Here's the Penguin 40 gallon ’ ( 
ice cream dispenser, made by 
Penguin Freezer Cabinet Corp., 
New York City. Inset shows 
condenser unit removed for 
service, yet refrigerant lines are 
(see arrow) completely con- 
nected, thanks to American 
Seamless. 

‘eta i 
itty eet TY 

hi 
thine 
hitay 









AMERICAN SEAMLESS 
FLEXIBLE METAL TUBING 
gives Freezer Cabinets 
“pull-out” service feature | 











| 
NSTANT ACCESSIBILITY is an important feature cramped spaces? Experienced American engineers 
| of Penguin Freezer Cabinets for farm, home and are at your service, ready to recommend the best 
commercial use. American Flexible Metal Assembly to fit your 
By using highly flexible American Seamless for particular needs. 
refrigerant lines, the entire refrigerating unit slides Write for literature and feel free to consult our 
out on a track for inspection or service without Engineering Department at any time 49280 


disconnecting. 

Furnished complete with standard couplings, 
these reliable connectors are made from seamless " 
bronze tubing, corrugated for flexibility, and cov- ANACONDA a 
ered with wire braid for added strength and pre- aii . 
vention of elongation under pressure. This tubing Snencan 
is 100% tight, one-piece construction, rust and 


corrosion-resistant. METAL HOSE } 














Have you a problem in conveying steam, oil, THE AMERICAN BRASS COMPANY 
water, other liquids, semi-solids or gases... in American Metal Hose Branch 
eliminating vibration, overcoming misalignment, General Offices: Waterbury 88, Connecticut 
connecting moving parts or getting piping into Subsidiary of { naconda Copper Mining Company 

Distributed in Canada bu 


Prue Canadian Farnpanks-Morse Company, Limitep 
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MATERIALS 


Aluminum Alloys......... 35, 43, 257, 265 
eer ee: 
Brass... aw Hatem aa aos 8. 69. 296A-B 
Bronze..... ; 8. 69. 230, 328. 340 
CREE BIOS 555 oh k csc cceenes 291 
Ceramics 5 eccaeneans eer 


Copper Alloys 8. 69, 296A-B 


Felt .. . ea H 


22, 328 
Glass .. yiehiadicpaylace tht ae 
Graphite ere ae 
Laminated Metals .............00000 16 
Leather ...... preesteiafeitens caheesc ee 
Magnesium Alloys... ... ..31. 191, 232 
Molybdenum Alloys Seb eaisivaielnieuns 


Nickel Alloys 2nd Cover. 68. 215. 303 
Nylon . ‘ Seis b eee aw 312 
eee en ee a swieday SUS 


Plastics, Laminated. .26-27, 32B. 42. 54, 57. 
64A, 208A, 221. 227, 273, 276. 294, 297, 318 


Phospher Bronze 


Powdered Metals . ia anaie! ae 

MM csdi tence vecaeieo aus pian 208A 

Rubber & Synthetics. ....40, 180, 237, 275. 
278. 327 

Silicones . ie ... 174, 278 

Stainless Steel 158. 160, 178, 207, 234. 
243B-244A, 246. 242 

Steel 2nd Cover, 24-25. 70. 160. 183. 
189. 279 

Tungsten Carbide ate oe es 

Wood paises 16. 323 


STRUTURAL PARTS 


Castings... .181. 208B, 217, 230, 243A. 253, 
265, 326 


Die Castings. .31. 35. 156. 194, 232, 249. 285 


Forgings ‘ : 231. 256. 266, 290. 305 
Metal Powder Parts...... ate ° oe an 
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Rod- , 69. 312 
Stampings 64B. 174, 256. 290 
Tubing .. 18-19. 53. 61, 69, 179, 188. 197, 
240. 245, 256. 336 
Wire : soe oi . 69 


FINISHES 


Galvanizing 324 
Plating .. inewnee .. 182 
Rust Prooting , ; ... 182. 281 


MECHANICAL PARTS 
Bearings. Ball. Roller. and Needle 


th Cover. 9. 20-21. 28 60. 71. 77. 80. 
171, 192, 217. 247, 277, 293. 307 
sSearings. Sleeve 299, 340 
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Belts 

Bolts, Nuts. Screws and Rivets. .6, 43, 45, 
74. 76, 165, 167, 175, 195, 196, 213, 224, 
246, 268, 283, 298, 308, 311, 315. 328, 
332. 338 


DN oo bie cates sasccesaweues Kee ae 
Chains... cevcevccee@y day SOGmee, 287 
Clamps ...... eee 328 
Clips ..... ee is on all 
Clutches.......64, 222, 229, 276. 312, 326B 
ELEC CTE 199, 212 
OI LEE eT rrr ee 244B 
SEE. <aciewatyeanaas iwiewulseua oe 
ONE cibice exes aauw 17 





Couplings. Flexible. .. 


Couplings. Hose & Tul, >... ..223. 269. 336 
DE heii cecstetdnsuneeaec 302 
I A Soe ted 309 


195, 196, 213, 224, 246. 268. 283, 298, 308. 
311, 315, 328. 332. 338 


Filters ..... ee 202, 209, 272 
Gages & Instruments... .185, 198, 199, 263 


Gears. .4, 49, 58. 59. 196, 230, 233, 236, 258, 
268, 306, 326A, 330 


Ee tee TAT eee ee 269. 336 


Hydraulic & Pneumatic Equipment. . 4, 
32A, 47. 216. 242. 267, 278, 288 
Joints scarica .....30, 250, 258, 286 
Lubricating Equipment. . .37, 202. 209, 210, 
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272, 31 


Name Plates 


Packing, Gaskets, Seals... .37. 50. 55. 154. 
169, 248, 255, 302, 322 


Pumps. ...212, 241, 254. 267, 280, 292, 296. 
316, 318. 334 

Rings........ porsassacweO) 252, 255, 202 

Rolls .. bata tisawaneheepaae boas 

WE Sesacnniass - . 310, 322 


Sheaves & Pulleys. .10-11, 46. 184, 280, 334 
Shims .. ‘ ; 238 


Speed Reducers & Motor Reducers 10-11. 
301, 308 


Springs. . ocw0e oe sey BOG, 250, 252. 274 
i ; ee Oo ae 256 
Testing Equipment. . ; 22.23, 254 
Tapes . : ; er . S22 
Thermostats , 36. 48, 264, 304. 324 
Timers . 198. 259. 296, 326 


Transmissions 
179 99 997 
272, 280, 287 


‘ ird Cover. 58. 267 
. 288. 301. 326B 


Valves & Fittings...48. 163. 199, 209, 239 
chs 
27% 


267, 268, 269, 276. 278. 286, 316, 330 
Vibration Dampers ...304, 327 
Washers Srpathieetiausmseieeis ae iy. 
Wheels & Caster- ‘ 298 


Wire Cloth 


38. 266. 302 


ELECTRICAL PARTS 


DOIN ccevatdeus xaseanedauved 78, 193 
DEN 53.0 ccaddeaenen eens eeeaeaannh 64 
COmRORs 6.000. <sccsecccky SE TS, SR 22 


Controls & Control Equipment... .2, 12-13, 
22-23, 32, 44, 66-67, 176-177, 208, 260, 263, 
264, 284, 286, 289, 313-314, 321, 333. 


Electronic Equipment .......... 2. 44, 193 
NE WD onc ebt ves suunad kane 41, 193 
OCTET OE re Te 333 
SUNG 55s sadaauedaadadaanaee 291) 
DONE A adacknkaoccecareastanenene 304 
PIN. “6.5 comands eal are aroma . 96, 286 
Motors..... 3rd Cover, 14-15, 39. 5 





187, 218, 220, 230, 259, 261-262. 
290, 298, 306, 309 


INNS. hiss accssocesehosuceeaen 
Se 2 eer ere rt ee 33, 51 
Wiring Accessories... .33, 51, 252, 254, 292 


DRAFTING ROOM EQUIPMENT 
AND SUPPLIES 


29, 62, 173, 194, 200, 203, 256, 264 


FABRICATING METHODS AND 
SERVICES 








Assembling ............+...-220, 257, 271 
OEE oi sciscnndevncaadredesshees 254 
PREC COPRPTCL UT CRT CC COLT TE 190 
DN Oc 5 ccisneresuesseananeneesen 186 
Finishing . - Ke ieat séacbewe ae 
Forming ..... cbednldesbicceeeen 190. 296 
Molding .....26, 27, 32B. 42, 54. 57, 64A, 

180, 208A, 221, 227. 273, 276, 294, 297. 318 
Pressing . Roe j<senienas ‘ 16 
Shearing . i anttanenaiave 190 
Spinning : sanbesaawen 294 
Stamping .....64B. 174, 219, 220, 228, 238 


257, 290, 296, 308 
Swagimg ......2000. 6 encemeaen -296 


Welding.... cos. ccecesOhy 206, 235, 252 


ENGINEERING AND PRODUC- 
TION SERVICES 


219. 271, 300, 308 


BOOKS 


212. 238. 260. 284. 306. 316 


TRANSPORTATION 
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CONE POINT 


FLAT POINT 


OVAL POINT 


PATS PEND'G ' "\" a 


HALF-DOG 





AN EXCLUSIVE SELF-LOCKER FOR ANY OF THESE POINTS 


Irs the patented Self-Locking “UNBRAKO” Knurled Thread Set Screw*— 


designed and developed specifically for locking cone, flat, oval and dog points, 





and for use with hardened shafts. 


This “UNBRAKO" Set Screw won't shake loose, because the knurling, its exclu- ! 
sive feature, so swages the threads as to make them lock securely, even when 


subjected to the most chattering vibration. 


Remember, we can lock practically any set screw application with 


“UNBRAKO” Self-Lockers. bh « 





Knurling of Socket Screws originated with "UNBRAKO” in 1934. 


*These screws are not carried in stock. Prices are available on application 7 


STANDARD PRESSED STEEL CO. 


c 
BOX 545 JENKINTOWN, PENNSYLVANIA 
“Serving Industry continuously since 1903 through Industrial Distributors” 
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unting Cast Bronze Bearings lend them- 





selves readily to simple, clean design—only a straight 
shaft, a bearing of finely finished bearing bronze, a 
housing surrounding it and the oil film to insulate 
against noise and wear. The Bunting Brass & Bronze 


Company, Toledo 9, Ohio. Branches in principal cities. 
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There’s only 





one family of 


Stainless Steels 


that will meet 


— . ™ 


CC ———— 


your requirements 


LLEGHENY METAL is the only stainless 

steel that is produced in every commer- 
cial grade and finish—and more especially, 
in every shape or form that a fabricator 
may need. 

From one source, therefore, you can get 
everything . . . sheets, strip, plates, bars, 
wire, shapes, fine wire, tubes, castings or 
forgings—in the type of stainless steel that 





the service conditions require. What's more, 
. Allegheny Metal is 
promptly available to your order. 


you can get it now.. 


Use this convenient, one-stop source of 
supply for stainless steel—the clean, strong, 
shining metal that’s cheapest in the long 
run because it lasts longest. @ When you're 
in the market for stainless, think first of 
Allegheny Metal. 


«aozsa. Complete technical and fabricating data—engineering help, too—yours for the asking. 


~- ALLEGHENY LUDLUM STEEL CORPORATION 
Su? The Nations Leading Producer of Hairless Sod tru Att rove 
Allegheny oct ail ay uata ke Warehouses 
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On thousands of applications, stepless variable speed operation as- 
sures exactly the right speed for every operation . . . for each operator 
. . . the right speeds for each change in the consistency or shape of 
the material being processed. Such variable speed operation gives you 
plus value in higher rates of production, a better quality product and 
more efficient performance of your equipment and your operators. 

Master Speedrangers provide this infinitely variable speed in com- 
pact, all-metal, mechanical variable speed units in a wide range of 
types and in sizes up to 5 horsepower. 


For example, see how the Speedranger on this Rockwell packaging 
machine incorporates an electric motor, a variable speed unit and a 
gear reduction unit . . . all standard Master units that easily combine 
into a compact, integral power package. This provides exactly the 
RIGHT horsepower, the RIGHT range of speed, the RIGHT features, 
in @ unit that you can use RIGHT where you want it. 

Write for Data 7525, a new 24-page book on Speedrangers, and 
see what a real job they can do for you. 


THE MASTER ELECTRIC COMPANY * DAYTON 1, OHIO 
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SPEEDRANGERS 


PLUS VALUE 


Production of new 
TIMKEN OO bearing 
being increased 
to meet demand! 


.--opens the way to new standards of accuracy in high precision applications! 


Only a few short months ago, The Timken Roller 
Bearing Company announced a new bearing—the 
“Double-Zero” —twice as accurate as any Timken‘ 
bearing previously produced. 

And already the new Timken “Double-Zero” 
bearing, with a run-out tolerance of only 75 mil- 
lionths of an inch, is raising standards of accuracy 
in high-speed lathe spindles, grinding machine 
work heads, gear cutting machines, small precision 
rolling mills, and other precision applications. And 
production of the “Double-Zero” is being increased 
to meet the growing demand. 

The extreme accuracy of the “Double-Zero”’ bear- 
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“00” (DOUBLE-ZERO) 


RUN-OUT .000075” 


Standard Single Row 


+ iain aiilininen -eaiiiaa in 


TYPES AVAILABLE 


SIZE RANGE Up to 10” O.D. 


ing results from the use of measuring devices of 
extreme accuracy, specialized machine tools, and 
improved manufacturing methods. 

The new “Double-Zero” bearing is the latest ex- 
ample of Timken leadership in serving the bearing 
needs of all industry—another reason why it pays to 
look for the trade-mark “Timken” on every tapered 
roller bearing you use. For further information 
write The Timken Roller Bearing Company, Can- 
ton 6, Ohio. Cable address: ‘‘TIMROSCO”. 


This symbol on a product means 
its bearings are the best. 


A PRECISION TIMKEN BEARING FOR EVERY REQUIREMENT _ 


“Oo” (ZERO) 


“3° (THREE) 


.000150” -000300” 


Standard Single Row All types 


Up to 12” O.D. Up to 12” O.D. 


TIMKE 


TRADE-MARK REG. U S. PAT, OFF 


TAPERED ROLLER BEARINGS 


NOT JUST A BALL) NOT JUST A ROLLERS) THE TIMKEN TAPERED ROLLERC—> BEARING TAKES RADIAL@) AND THRUST LOADS OR ANY COMBINATION 6 ). 





